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PREFACE 

WE live in a civilization that is ill at ease. Old problems have 
become more urgent, new problems crowd upon us. In inter- 
national affairs, social relations, family life, individual conduct, 
we find widespread confusion and often failure. Looking for the 
root causes, it is easy to see that this is due to doubts and uncer- 
tainties as to first principles. The discoveries of science have 
shaken faith in many of the doctrines of the ancient theologies. 
The discoveries have been wonderful, but science itself is unable 
to give any answers to the next range of questions that reveal 
themselves, as to the basic nature of the material universe. During 
the first half of the present century there was what was called 
'the retreat from Reason'. Men were pursuing myths, fictional 
abstractions in philosophy, irrational intuitions in personal 
conduct. It is time for a return to realities. 

Realism is not to be identified with materialism. The real 
universe includes matter; but it includes much else as well. It 
includes life; and it includes mind; Deity also. With mind, it 
includes human ideas, and institutions ethics, politics and all 
the practical affairs of the world in which we live. 

This book is a search for reality. It originated with a com- 
paratively limited aim, to discuss some basic differences that had 
arisen in recent years between theoretical physics and philosophy. 
But having started without preconceived opinions and 'whither 
the argument may blow, thither we go' it has taken a much 
wider scope. 

The book is addressed to the ordinary reader, and I have tried 
to avoid technicalities. But any specialist who might read it 
would be dissatisfied if no attempt were made to meet doubts 
and difficulties that would be sure to occur to him. Answers 
may be offered to some of these; but they often involve the use 
of language that may be unfamiliar to many readers. I have 
therefore relegated such matters to appendices, which the reader 
may omit, if he will, without losing the thread. 

In the writing of the book, however, the help of the specialists 
has been indispensable. Several friends among the physicists, and 
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PREFACE 

others as well, have most kindly read the earlier drafts, either of 
the whole book or of particular chapters, and have made many 
valuable comments, and corrections. I would specially record 
my thanks to the late Sir Edmund Whittaker, and to Dr. Herbert 
Dingle, Dr. E. N. da C. Andrade, Dr. G. J. Whitrow, Sir John 
Cockcroft and Sir Russell Brain. Mr. C. B. Spurgin, teacher of 
Physics at the Edinburgh Academy, has scrutinized the earlier 
chapters in detail and made a number of useful suggestions. I 
am specially indebted to Sir Richard Livingstone, whose cogent 
criticisms, particularly of the final chapter in its earlier stages, have 
been most helpful. Mr. Maxwell Fry also has been good enough 
to advise on the later chapters. And, above all, I must again 
acknowledge, as in my previous book, Essay in Physics, the en- 
couragement I had had from Albert Einstein's interest and con- 
structive criticisms. 

To all of these I am very grateful. They are not, of course, in 
any degree sponsors of the book, or of any parts of it, but without 
the prospect of such help the attempt could never have been 
undertaken. 

December 
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CHAPTER I 

INTRODUCTORY 



THE history of mankind is to be studied epoch by epoch, nation 
by nation, but philosophy, science and religion must survey it as 
a whole. From as far back as we can reach to the present day, and 
all over the globe as it rolls round the sun, it is one story. Now 
and then a new discovery will bring home to us suddenly the unity 
of human history: perhaps manuscripts of the Bible that were 
themselves written in Biblical times; perhaps an early Egyptian 
tomb -with all its royal furniture; or, far more remote, some fossil 
vestiges of ape-like man. As a searchlight turned first on to one 
point then on to another, they pierce into the darkness and bring 
the past vividly to our eyes. 

A personal experience of such links is unforgettable. I had the 
opportunity about thirty years ago of visiting in Galilee a cave 
newly discovered, which, far back in the Stone Age, had been 
sealed by a fall of earth blocking the entrance. When the ex- 
plorers had dug their way through they found that the cave had 
been a home of Neanderthal man. Probing about with a stick in 
the floor of fine soft sand I found here and there flint arrow-heads 
and knife-blades typical of the epoch, undisturbed. I have held in 
my hand a large fragment of a human skull found in another cave 
near by with a similar history. The authorities say that it is 
probably about fifty thousand years old, but perhaps a hundred 
thousand. 

A few miles from there, on the northern shore of die Sea of 
Galilee, is the site of the town of Capernaum, which figures so 
largely in the Gospel story. The ruins of a Jewish synagogue of 
the second or early third century had long been lying there, 
half-sunk in the ground: much of the structure has been re-erected 
by French archaeologists. It is possible that some of the stones 
had been used before in an earlier building on the same site, and 
even that this had been the very synagogue at Capernaum, 'built 
by a friendly centurion 5 , where Jesus so often preached. 
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That Stone-Age man whose cranium I held in my hand he 
was himself the product of an evolution of millions of years. Dur- 
ing those aeons of time his ancestors had shed their simian char- 
acters; they had become erect and large-brained, craftsmen and 
herdsmen. What thoughts had been active in that brain of his; 
what were his surroundings, ways of life fifty, or maybe a hun- 
dred thousand years ago? Those crowds of Galileans, who, ages 
after, had thronged the synagogue by the lake not far away, who 
had stood near where I had stood and perhaps on those very pave- 
ments what were their emotions as they listened, enthralled by 
the personality and exalted by the teachings of the great Preacher? 



Now turn the searchlight on to our contemporary scene 
New York, London, Paris. Look with a fresh eye at the aspect 
of our cities their buildings, factories, railways underground, 
airplanes passing overhead. Consider the people as they hurry 
along the crowded streets their purposes and habits, their 
institutions also. Great have been the changes during those long 
stretches of human history since the Stone Age, even during the 
two thousand years since the Greeks and Romans changes that 
are greater and quicker now than ever before. 

Generation after generation the fruits of experience and study 
have been garnered. Leaders of thought in the past have created 
and bequeathed to the peoples of today a noble heritage of know- 
ledge; and the peoples, no longer illiterate and ignorant, profit 
by it. In the art of Hving together in communities much has been 
learnt. Over a large part of the globe many evils that had afflicted 
mankind through all the former ages have disappeared. Tribal 
warfare, slavery and serfdom have gone long ago and are 
forgotten as though they had never been. Famine and plague 
have been eliminated; ways have been found to prevent or to 
cure many diseases; pain is assuaged, life prolonged. The general 
standard of living has risen beyond all precedent, and comforts 
and amenities are within the reach of the ordinary man that in 
former times would have been beyond the dreams of princes. 

Nevertheless, grave defects remain. Even in countries that are 
in the forefront, the faults of the present civilization are flagrant. 
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No one denies them: everyone deplores them. Although destitu- 
tion and starvation have been ended, poverty persists. The 
community has accepted the duty of ensuring to all its members 
at least a minimum subsistence, but a large part of the populations 
remain at that minimum, or little above. Although the squalor 
that, in the nineteenth century, degraded the lives of millions has 
mostly been swept away by the sustained efforts of the twentieth, 
multitudes of homes remain cramped, ill-kept and over- 
crowded, destructive of family life, breeding disease and prema- 
ture death. Law and order are well established and people 
normally carry on their normal avocations in security; neverthe- 
less most of the nations are still disgraced, in spite of all measures 
of prevention or cure, by the persistence of crime ruthless 
murders, violent assaults, robbery and fraud. 

And while all this is still prevailing among the more advanced 
countries, at least half of the world remains below, and often far 
below, their standards, faulty as they are. Over large parts of Asia 
and Africa, undernourishment is chronic, famine often not far 
away, preventable disease is rife, illiteracy widespread. In some 
regions, where population is now increasing more rapidly than 
ever before, the whole future is clouded by anxiety: to some it 
seems doubtful "whether the production of food and materials 
can keep pace. 

Even more formidable and more pressing are the international 
problems. Peace or war between states, partnership or conflict 
between races these are the greatest issues of our time. The 
future histories of the first half of this century must be dominated 
by the two world wars. The militarist philosophies of Germany, 
Italy and Japan, and the upheavals that they caused; the first war; 
the failure of the League of Nations; the economic collapse of the 
19305; the new force of Communism, dynamic and explosive; 
the second war, and the dangerous strain between the Communist 
and the non-Communist countries that has followed it all this 
has darkened our times with gloom. 

It has been a great age of scientific discovery: but when an 
ancient dream came true and man achieved the conquest of the 
air, the first use he made of it was in war destroying his own 
cities and slaughtering their inhabitants. And when the skill and 
persistence of the scientists had made the most wonderful 
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discovery of all time, and the underlying structure of matter it- 
self was revealed, the first use made of that too was the same. So 
we have, staring us in the face, this strange contrast between some 
of the noblest triumphs of the human spirit and some of the most 
sinister and terrible events that the annals of mankind have ever 
recorded side by side, within the experience of a single genera- 
tion. 
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Men's actions are governed by their ideas, but the ideas of our 
times are confused. The leaders of thought give us no clear 
guidance. Theology says one thing; science another; philosophy 
may accept neither; the ordinary man does not know what to 
believe. After our experiences, honest-minded men and women 
cannot help asking themselves If God is Love, and God is 
omnipotent, why are there wars? If there is a providential order 
in the world, why do good and innocent men suffer evil? 



A hundred years ago, after the establishment by Charles 
Darwin of the principle of Evolution, many thought, in the first 
flush of enthusiasm, that the answer to all such riddles lay there. 
In the end it is nature herself who distinguishes between true and 
false, good and evil, right and wrong. The survival of the fittest 
is the end and the struggle for existence is the means: these will 
guarantee the continuous ascent of man, the perfecting both of the 
individual and his societies. Before long, however, this was seen 
to be a delusion. The survival of the fittest does not mean the 
survival of the best, but merely of those individuals that are best 
fitted to survive in the environment that there is. The struggle 
for existence is far from ensuring automatic progress. On the 
contrary, evolution has extinguished as many species as it has 
developed. It is the same with human societies: empires decline 
and fall; civilizations dissolve and disappear. 

Others have tried to find an explanation and a way of escape 
in what they term 'the historical process', or in the 'economic 
forces* that are the basis of Marxism. These, they say, determine 
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'inevitably' what is to happen. To ask for any reason or purpose 
is futile and childish. To discover these natural laws, these pro- 
cesses and forces, and then to conform to them, is the only intelli- 
gent course; and to persuade, or if need be to compel, all the 
peoples to pursue this aim is the only way to promote the welfare 
and the ultimate liberty of mankind, and is therefore the only true 
philanthropy. 

But these laws, processes, forces are themselves no more than 
figments of the human imagination. They are myths. In the 
objective universe they do not exist. We cannot find there the 
guidance that we seek. 

So in our age of doubt and bewilderment, 'like gnats above a 
stagnant pool on a summer evening, man dances up and down 
without the faintest notion why'. 



CHAPTER II 

REALITY 



WE are accustomed to say, with Pope, that 'the proper study of 
mankind is man', but since his day science has taught us that we 
shall not get far unless we study also man's environment. Physi- 
cally, we are what environment has made us. We should not 
'have lungs if there were no atmosphere; we should not have eyes 
if there were no light, ears if no sound-waves in the air; we could 
not tread the earth if it were not for gravity holding us to the 
ground. So it was soon found that our proper study must include 
the globe that we inhabit and all it contains, together with the 
universe in which it is one among millions of millions of stars 
and planets. 

Science became so varied and voluminous that it was bound to 
specialize. It is the principle of division of labour that has made 
possible the vast expansion of knowledge of the last two hundred 
years. This specialization is so necessary and has proved so fruitful, 
we have become so accustomed to it, that we are sometimes liable 
to forget that it is quite artificial and arbitrary. It is brought in 
for our own convenience: the universe knows nothing of these 
man-made compartments. We are turning now more and more 
to philosophy to help us find a way of escape from the confusions 
and doubts, the dangers and disasters of our times; and philosophy 
must stipulate from the outset that the cosmos has to be considered 
as a unity. Not only must the whole history of man, from the 
earliest Stone Age up to the present century, be regarded as 
the single process that it is, but also the entire universe from the 
particle within the atom to the star, and from the house where 
you live to the farthest galaxy visible to the astronomer all 
must be considered together, in their totality. 

Let us set out then by taking as our proper study nothing less 
than the whole real universe, with man and his civilizations 
integrated within it. 
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But before we start we are obliged to consider a preliminary 
objection that will certainly be raised, and from more than one 
quarter. Unless we are able to meet it at the beginning, it will be 
brought up again and again and hinder us all the way. 

The very terms in which our purpose has just been stated are 
themselves challenged. It will be said 'You speak in an easy 
way of "the real universe" as the object of your inquiry, as though 
it could be taken for granted that there is any such thing. Will you 
please first describe what you mean by "reality"? And if you say 
that it consists of a given, objective universe, perceived by our 
senses and understood by our minds, will you explain what 
ground you have for supposing that this concept of our human 
intelligence limited as that is and often wrong can be accep- 
ted as a firm basis for a sound philosophy?' 

Already at the dawn of history speculative thinkers in India 
had tried to peer beyond the veils of sense. They developed a 
mystic creed which treats the world, not indeed as non-existent, 
wholly illusory, but as may a mere appearance. The doctrine 
has persisted all through the centuries with little fundamental 
change; it is still alive in India today. A recent exposition in a 
publication of the Ramakrishna Institute of Culture of Calcutta 
ends with this summary: *So we are forced to the conclusion 
that the world as we see it has no absolute existence. It exists 
only in relation to the mind. We see it with our five senses, and 
if we had more senses it would be an entirely different world. It 
is, as Professor Frisch said, "a construction of our mind, designed 
to fit the network of actions and observations which constitute 
our life". But at the same time the -world does exist, and we have 
to work in and through it. It is a mixture of existence and non- 
existence. It is may a. 9 Confused as much of this statement may 
seem, this at least is quite clear, that it is not compatible with the 
conception of reality held by western empirical thinkers. 

Next in the philosophic succession came the Greek schools, 
and among them the Platonic. Reinvigorated by Bishop 
Berkeley in the eighteenth century and by the neo-Platonists of 
the nineteenth, it is still a strong influence in the world of today. 
It offers the alternative to empirical realism. 
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Now, in the twentieth century, the age of science, this Platonic 
idealism has received a powerful and unforeseen support from the 
latest developments of science itself. The revolution in physics, 
brought about by the discovery of the electronic structure of 
matter, has opened up many new problems. Among them are 
some, of fundamental importance, to which physics finds itself 
unable to give any answers; it holds, moreover, that its own 
methods of observation and experiment, from the very nature 
of the case, will never enable it to give answers. Physics here has 
found itself at a dead-end. To get round it, the school, which has 
for some years been dominant among theoretical physicists, left 
what had hitherto been recognized as the field of natural science 
and struck out into open country, into metaphysics. It now seeks 
to find a basis for our knowledge of the ultimate structure of 
matter in the pure abstractions of mathematics. For cosmology 
it has conceived various hypothetical systems of geometry 
giving us a choice of the De Sitter universe, the Lemaitre 
universe, the Einsteinian universe; it selects such features of these 
as seem likely to be useful, attaches algebraical symbols to them, 
and then, through those symbols, seeks to link up this world of 
artefacts with the known world of observation. 

When dealing with the inaccessible region where science 
cannot directly explore the causes of phenomena with the region 
of the infinitesimal the new physics abandons altogether the 
search for causes. It offers, as a substitute, mathematical probabi- 
lities, so-called 'statistical laws', and, in the last resort, 'the laws 
of Chance/ Here we have, supplementing eastern mysticism 
and Platonic idealism, the third line of criticism of a realist 
philosophy. 



To this controversy I ventured to contribute a short book with 
the title Essay in Physics published in 1951 in England and in the 
following year in America. I mention it because it evoked from 
Dr. Einstein a valuable expression of his own views on the main 
point at issue. A thirty years 1 friendship had allowed me to send 
him a copy of the book in. proof, in the hope that it might 
interest him and perhaps lead him to make some comment. He 
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answered that it did interest him; particularly, he said, because it 
gave him fi a new illustration of the fact that the philosophic 
outlook has under present circumstances a strong influence 
on views on physics'. He added: 'To show you this I have tried 
to formulate, in as short as possible a way, an outline of my own 
opinions concerning reality and truth in comparison with yours/ 
A long letter followed, dealing entirely with the one issue of the 
nature of Reality. Since anything on these subjects from Einstein's 
pen is of universal interest, and since his letter set out very clearly 
the present point of divergence between mathematical physicists 
and realist philosophers, I asked permission to publish it as an 
addition to my little book, and that was readily granted. (It 
appeared there as an Appendix, in the original German and in a 
translation that had kindly been made for me by Dr. F. H. 
Heinemann.) 

But this letter left me unconvinced. Any comment at the time 
could not fail to be lengthy; the book was in the press and waiting 
for publication; so it came out, with the letter but without any 
attempt at a reply. In the course of our correspondence, however, 
Einstein had said that he thought a talk would be much better, if 
it were possible, than discussion by letters; and as I had occasion 
to go to America in the spring of 1952 I gladly seized the oppor- 
tunity to visit him at Princeton. We spent a long morning dis- 
cussing the same single point, and from many angles. But we 
ended with the same disagreement. 

Now, if this correspondence and conversation signify, as I 
believe they do, that there is a clear-cut divergence at the very- 
outset between the main body of theoretical physicists on the one 
hand and a not unimportant school of philosophers on the other, 
then some effort ought to be made to resolve it. The situation 
cannot be left as it is. Where there are two contradictory views, 
both cannot be right: either one is right and the other wrong, or 
else both are wrong, and the truth lies in something different from 
either. But physics is fundamental among the sciences, and this 
issue is fundamental in physics. If it is left unsettled, there is no 
prospect of science and philosophy coming together in order to 
give to the intellectual world that single body of belief which our 
bewildered age must have if it is 'to learn what is true in order to 
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I therefore come back to the same issue here. I print again 
Einstein's letter as an Appendix to this book also. And I take 
what he said in it, and afterwards in our talk, as a starting-point 
for this discussion. 



Einstein's position in its essentials is this: Our knowledge of the 
universe consists only of our own mental concepts. We ourselves 
are engaged 'in the construction of physical reality 9 ; we choose 
for the purpose, out of our experience, whatever elements we find 
convenient and likely to bring success. Mathematics (including 
geometry) consists also of concepts of the human mind. Both sets 
of concepts furnish materials for philosophy and science, and they 
interact with one another. Furthermore, the only way from the 
one to the other from mental concepts to reality is likewise 
*a way of conscious or unconscious intellectual construction, which 
proceeds completely free and arbitrarily'. It is clear that Einstein 
does not propose to raise mathematics to the same status of 
reality as the physical universe of our experience; but the effect 
of what he proposes would be to reduce that universe to a status 
of unreality like that of mathematics. 

In the course of our conversation Einstein said and with 
emphasis: 'We may hope that an objective universe exists; we 
may even believe that it exists; but we do not know it/ 

He asked me to give my reasons for thinking otherwise. I 
gave them then in outline, and will now set them out more 
folly. 

I. For hundreds of millions of years before man existed an 
objective universe, of some sort, undoubtedly existed. No scientist 
would seriously deny this. To do so would be to wipe out as 
worthless all the facts as to the prehistoric universe that have been 
so laboriously established by successive generations of astronomers, 
geologists and anthropologists. To deny that all this is knowledge 
as distinct from hope or belief would result in an intellectual 
nihilism: for no line can be drawn between such a denial and a 
complete logical scepticism. That, in turn, would challenge the 
possibility of any knowledge at all any philosophy, any 
discussion, including this actual discussion in which we are now 
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engaged. For, as Dr. Inge has said: 'The logical sceptic has no 
mind left to doubt with/ 

Existence is in no way conditional upon its being perceived by 
human beings. Existence comes first; perception may not come 
at all, or, if it does, it comes after. And what is prior cannot be a 
construct of what is subsequent. Further, the fact that many 
observers are similarly affected by the same object at the same 
time is proof that the object exists independently of any one of 
these: and if of each one, then of them all. 

2. It is not the case that we have to depend only upon our own 
sense-data for knowledge that an objective universe exists. 
Animal experience proves it also; plant experience as well. The 
birds I see in my garden, busy with their own affairs in their own 
section of our common world, bring evidence that is just as valid 
as my own. About a million species of animal organisms have 
been identified and named, and about half as many of plants: 
more are constantly being discovered. The existence of any 
individual in any one of those species is valid confirmation of the 
real existence of a universe that is objective for all. 

3. Lifeless nature confirms this conclusion. "We cannot doubt 
that the firmament of stars, this globe with its land, air and water, 
the phenomena of light and heat, are all facts in themselves, and 
in no way constructs of human minds. 

If evidence is needed that the sun and its radiations really exist, 
a group of cattle on a hot summer afternoon, moving across 
the field to lie in the cool shade under the trees, will give it. That 
lightning is real any death or fire caused by a violent thunder- 
storm is sufficient proof. That the sea is real is proved by the fact 
that fishes live in it and that we can sail over it. 

Every scientific observation bears the same witness. An astrono- 
mer directs his telescope, with its photographic camera, towards 
a group of stars and exposes a plate; when he develops it he finds 
that the sensitive film has been chemically affected by the light 
rays that have come through the telescope, and shows a number 
of dots; these correspond in their arrangements with the pattern 
of the stars which, from his own previous observations and those 
of others, he knows are situated at that point in the sky. It is true 
that, as Eddington used to stress insistently, the mind of the 
astronomer is set in motion, not directly by the stars, but by his 
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own interpretation of the marks on the photographic plate. The 
fact remains, and cannot be disputed, that there would have been 
no such marks to give rise to sense-data in his brain if the stars 
and their light had not factually existed. They preceded the sense- 
data and did not follow them; they could not therefore have been 
no more than constructs of the astronomer's mind. 

Any number of such examples could be given to confirm the 
proposition that an objective universe exists, independent of man, 
real in its own right. We were born into that universe; we live 
in it, die in it, our fathers before us, our children after us. We 
are not to be persuaded that we do not know whether it exists 
or not. 



This is our indispensable starting-point. But it is 110 more than 
that. Our argument so far has only sought to establish that there is 
given to us a real universe 'of some sort'. The question remains 
of what sort? We pass from the objective to the subjective. We 
have to ask what is the relation between our human perceptions 
and this cosmos as it is in itself. Is it what it seems to be? This is 
the fundamental question that is offered as a challenge. 

Critics of realism point to the long tale of errors in man's 
interpretation of what he sees or touches. How then, they ask, 
can we feel any confidence in whatever ideas about reality may 
happen to be current among conscious beings on this particular 
planet at this particular time? 

Realists do not dispute that the situation is as so described. It is 
undoubtedly true that all the cosmologies which seemed to succes- 
sive ages so plausible, and even convincing, are now discredited. 
The earth was flat, and the sun, moon and stars revolved round 
it every day. The firmament, although much bigger than the 
earth, was still comparable to it in scale. The sun was e the greater 
light set to rule the day', and the moon 'the lesser light to rule the 
night'. The occasional eclipses of the one or the other were, as 
believed by some peoples, die work of a hostile demon or dragon 
trying to destroy them; or else, as others thought, portents sent 
by some god as a warning to mankind of disaster impending. 
Thunder and lightning were manifestations of divine anger; 
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drought or flood, earthquake or pestilence, the same; sickness 
and disease part of the hard destiny of man, against which resis- 
tance was vain and hope a delusion. The human race, the various 
kinds of animals and plants, were each the product of a specific 
act of creation at a definite moment of time. Material objects 
were what they appeared to be: a stone by its nature was solid, 
hard, heavy, cold, stone-coloured. When, already in ancient 
times, it was guessed that possibly all such things were composed 
of indivisible atoms, too small to be seen or felt, it was assumed 
that the atoms themselves had in miniature the same qualities 
as the objects. In general, the world was made visible by light, 
habitable by heat, beautiful by colour and variety, odorous by 
smell, audible by sound and all for the service of man. 

Then compare, say the critics, the universe as we see it today 
and observe how gross our constant errors have been. The earth 
is round, rotates on its axis and revolves round the sun; the moon 
is not a luminary at all, but a reflector; eclipses are regular and are 
caused by the moon passing in front of or behind the earth in line 
with the sun. The size of the universe is to be measured in light- 
years the distance that light travels in a year at its velocity of 
over ten million miles a minute (the farthest galaxies visible in 
the great new telescope, at Mount Palomar in California, are 
calculated to be a thousand million light-years away). Turn from 
the immense to the infinitesimal: the stone is made of molecules, 
the molecules of atoms, the atoms of particles: the particle moves, 
in whatever way it does move, with frequencies of hundreds of 
millions of millions in a second. As to the creation of species, the 
world we perceive is Darwin's world, the product of aeons of 
evolution. As to pestilence and disease, it is mostly Pasteur's 
world of bacteria, fought by preventive and curative medicine. 
On our globe there are no colours only light-waves of various 
wave-lengths, and eyes and brains able to distinguish between 
them; no sounds, but vibrations of air molecules, and ears able 
to detect them; no odours, but minute scent-particles, and organs 
able to perceive them; no heat, but again vibrations of atoms and 
molecules. No beauty is there, and no harmony, save what our 
own minds have been able to put in. The real universe if there 
is one is utterly cold, dark, silent. 

This is the case presented by the idealist; and so far, the empirical 
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philosopher, if he is at all acquainted with present-day science, 
will in substance agree with it. But he need not agree with the 
deductions that are commonly drawn. Because our senses are 
fallible and our minds limited, and the mistakes made in the 
prolonged effort to understand the cosmos have been many and 
gross, he will not accept that nothing is known, or even knowable, 
by us. He will not admit that it follows that the word 'real' has 
no meaning. He will not concur that all we can do is to compare 
one set of ideas that have sprung up in our minds with another set; 
and then, whenever we find them contradictory, change and 
adapt one or the other, or both, until they become consistent 
and that anything beyond that is merely illusory. 

Here, then, the realist parts company. He does not agree that, 
because many beliefs have been found to be false, no belief has 
been established as true. The world, as studied philosophically 
and scientifically in a modern university or described in a current 
encyclopaedia, is indeed very different from the world accepted 
by the cave-men, or even by the Greeks. But we need not be 
discouraged by that, or own ourselves defeated. 

Everything being governed by the cosmic process of evolution, 
how was it possible for the acquisition of knowledge to be other 
than gradual? In the slow ascent from the jellyfish to the mar- 
moset, from that to ape-like man, and from him to the man of 
today, at what point could all this panorama of knowledge have 
come suddenly into view? It had to begin in curiosity, followed by 
speculation: and the first speculations were as likely to be wrong 
as right. Viewed in the long perspective, we can see that the 
important thing has been, not that mistakes were made, but that 
so many were corrected. The speculations were put to the test 
of experience, of comparison with nature. When they proved 
to be wrong they were abandoned, and better ones sought for. 
But how could they have been tested and corrected, proved or 
disproved, kept or discarded, unless some standards had existed, 
extraneous and permanent, by which they could be judged? And 
where could those standards have been found except in a given 
universe there all the time? 

Because it was folly to think that each eclipse of the sun. was 
fortuitous a warning from a friendly god or an attack by a 
hostile demon it does not follow that we need doubt that all 
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solar eclipses are regular events, caused by the interception of sun- 
light by the moon in its normal courses, and lunar eclipses by 
interception by the earth. That this is knowledge and not 
merely hope or belief is made clear by the fact that every eclipse 
can be, and is being, foretold by mathematical calculation; and 
that when the day and hour arrive predicted by the calendar, 
infallibly the moon's shadow begins to sweep over the earth and 
we see the darkness creep across the sun; and similarly with 
eclipses of the moon. 

To take another example. The belief was held universally for 
centuries that a disease, which afflicted millions of people and 
desolated whole provinces in tropical or sub-tropical countries, 
was due to the unhealthy air at night in swampy districts - to 
maY aria. This was false, and in spite of remedies and palliatives 
the disease persisted. Then it was discovered that a brilliant guess 
was true: the disease was not caused by infected air but by a 
particular kind of mosquito, which carried in its blood a species 
of bacteria noxious to man, and could transmit the poison by its 
bite. Mosquitoes breed in water and fly by night, hence it was 
natural to attribute the disease to night air in marshy places. The 
new theory was proved true by the fact that wherever the marshes 
were drained, or pools sprayed with insecticide, the mosquitoes 
disappeared, and -with them the malaria: where that was not done, 
it continued. 

Every one of the sciences can give similar examples. Indeed 
they rank as sciences precisely because, by their methods of 
speculation, observation, experiment, inference and verification, 
aided by mathematics, they have succeeded in revealing facts of 
nature, such as the causes of eclipses or of insect-borne diseases. 
You ask what is the meaning of truth, the meaning of reality? 
Here it is. The whole body of scientific achievement massive, 
world-wide brings confirmation. The mistakes of the past may 
indeed make us diffident about the present: we know that some 
theories of today may be disproved tomorrow. But if, as con- 
stantly happens, the disproof is the first step to the discovery of 
something better, then the fact of correction is by no means a 
reason for discouragement, still less for despair. Rather it is in 
itself a ground for reassurance, for a still firmer hope of fresh suc- 
cesses yet to be won. 'For Nature is the Truth', as Meredith says. 
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Bearing all this in mind, let us come back now to Dr. Ein- 
stein's contention. He says that: 'The most elementary concept 
in everyday thought, belonging to the sphere of the "real", is the 
concept of continually existing objects, like the table in my room. 
The table as such, however, is not given to me, but merely a 
complex of sensations is given to which I attribute the name and 
concept "table".' Many theoretical physicists would add, in 
support of that view, that we now know that our sense-data have 
completely misled us with regard to the reality of the table *as 
such'. All that is really existing in that place at that time is a 
structure consisting of billions of atoms, each atom made up of its 
specific particles, the whole held together by binding forces. 

But we are not obliged to choose which is real the table as a 
piece of furniture made of wood, or the table as a structure of 
atoms, arranged and combined together in that shape. These two 
aspects are not mutually exclusive; they in no way contradict one 
another. On the contrary, they are only different descriptions 
of the same thing. Both are equally real. The solidity, weight, 
colour of the table are not figments of our own minds. They are 
facts, relatively to ourselves, and to the floor on which it stands, 
to the cups and saucers we place on it, to its environment in 
general. And why should that be any less significant as an 
element in the universe than the existence of the table as an 
atomic structure? A man, at one size-level, consists of many 
thousands of millions of protoplasmic cells, each with a life of 
its own. That does not prevent, at another size-level, his being 
also a unit as a man. The one is as real as the other. 

Consider the window of the room. It is solid for the hand that 
presses against it; if the hand breaks the glass it may cut itself; 
it is solid for a bee that has blundered into the room and is strug- 
gling to get out, or for the rain and the wind beating outside: but 
it is not solid for the sunlight that passes through it almost as if it 
were not there. Or consider the walls solid for anyone who 
comes against them, or for a nail that is being driven in; but not 
for broadcasting waves on their way from a distant station to a 
portable radio-set isolated in the room. The water of the sea is not 
any less real to the fishes and the ships because every drop of it is 
made up of molecules consisting of atoms of hydrogen and 
oxygen. 
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It is evident that the question is not one of reality and unreality 
at all. It is a question simply of size-scale. The universe is just as 
real at the size-level of our familiar experience as it is at the 
molecular level, or the atomic level, or the sub-atomic. It exists 
at all of them simultaneously and with equal authenticity. 

Nor can there be 'degrees of reality', as some writers have 
suggested. Something may or may not be real: we cannot conceive 
a state mixing the two. Degrees there may indeed be: but they 
will be in our own assurance as to the trustworthiness of our 
interpretations of nature ranging from doubtful speculation to 
full conviction. To think otherwise would be to fall back once 
more into the confusion of subjective and objective, of percep- 
tion and existence, between our ideas about nature and what 
nature is itself. 

Before passing on, I would refer to one further argument 
advanced by the critics of realism. That what we take as certain 
fact may prove to be complete illusion might be illustrated, they 
say, by the very example that has been given of the astronomer 
and his photograph. We know that from, time to time, though 
very rarely, stars explode and disappear. Possibly we cannot 
tell one of those stars shown in the photograph may have 
vanished a million years ago: if we could be now at that place 
among the stars we should find nothing there* Consequently the 
actual existence of every distant star is uncertain, photographs or 
no photographs. 

To this it may be answered that all that has been made doubtful 
is the existence of any particular distant star at the present time. 
That each star shown in the photograph has existed at a previous 
time, even if not existing now, is definitely proved by the chemical 
action on the photographic plate of light-waves that had been 
emitted from that point. The fact that it has taken a long time 
for the light to arrive here and that the star itself may have 
vanished meanwhile, does not affect in the least the evidence we 
derive, from those light-waves among the rest, of the objective 
existence of a stellar universe. I may read in this morning's 
newspaper a report, through a reliable source, of an event that 
had happened in some remote and isolated place a month ago. 
The date when I get the news does not affect the fact that the 
event occurred. If, in the other case, the interval between the 
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event happening (the emission of the light-waves), and the news 
being received (the astronomer's photograph), has been a million 
years, and if meantime a catastrophe may have wiped out the star 
that does not show that the evidence of our senses is worthless 
and the visible universe unreal. 

All these divergences between the realist and idealist schools 
arise from definite differences of opinion and must be argued out. 
One more remains and of great importance. But this one may 
perhaps be found to be the result of misunderstanding, and that 
it is clarification that is needed. 

The great forward movement in science in the last three cen- 
turies began with physics and chemistry with the study of 
Things. The successes were so rapid and so striking that many 
among the scientists, and more among the laymen, jumped to the 
conclusion that we had only to proceed along the same lines to 
find the solution of all our problems. By the middle of the 
nineteenth century the trend in science was strongly materialist. 
It was in that atmosphere that books such as Haeckel's The 
Riddle of the Universe were written, influencing profoundly the 
younger generation. When attempts were being made to apply 
scientific principles to history and politics, Karl Marx based his 
theories on a dialectical materialism. It was taken almost as a 
matter of course that any philosophy that sought to be realist 
must also be materialist. 

Then biology, physiology and psychology began to make head- 
way. It soon became doubtful whether, after all, the basic 
problems of Life and Mind could ever be resolved through physics 
and chemistry. When before long the insufficiency of material- 
ism was manifest, among the philosophers a sharp reaction set 
in towards idealism. It became, and has continued almost to the 
present time, the predominant creed. Meanwhile, realism was 
discredited. The intellectual world was inclined to say who- 
ever is a realist will find himself a materialist: materialism is 
wrong: therefore realism is wrong. 

That situation still continues in some degree, and it is here that 
the misunderstanding arises. For there is a fallacy in that argu- 
ment. It is not the case that realism necessarily involves material- 
ism. On the contrary, in the countries where there is freedom of 
thought, few thinkers nowadays, whether philosophers or scien- 
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tists, still adhere to the materialist theory that was the rising 
fashion in Marx's time, a century ago. 

Materialism has been discarded.: realism remains. But it would 
include within the content of the factual universe, not only 
things, but ideas also. 

That they must be included ought not to be doubted. For ideas 
are certainly events or processes in human minds, and minds are 
just as much factual elements in the cosmos as anything else. We 
see man continually at work moulding in various ways his own 
material surroundings; those activities are directed by his ideas; 
thereby their own reality is made manifest. A lightning-conductor 
deflects flashes of lightning; hot-houses bring on plants before 
their season; a great hydro-electric dam may change the aspect, 
and the fortunes, of a whole province. A hundred examples will 
spring to mind where ideas lead men who are parts of the real 
universe to alter their material environment which is also 
part of it. The ideas themselves, therefore, must belong to the 
real world as much as the men and the environment. And 
are not all the events of history political, economic, cultural, 
religious the product of ideas? No one can challenge their 
reality. 

Let me offer an illustration and illustrations as we go along 
may help to keep us in contact with daily experience and save us 
from being lost in abstractions. 

Consider a fine sunset. The whole sky is a pageant of glorious 
colour red and green, blue, purple and gold. People come out 
of their houses to see the sight; they are deeply moved by its 
beauty and grandeur. But physical science has told us that in fact 
there is no colour, and no beauty, out there in the sky. All that 
is happening over there is that light-radiations from the sun are 
being refracted by the water vapour and dust particles in the 
atmosphere, and split up into light-waves of various wave- 
lengths. And all that is happening here is that human eyes, 
watching the sky, have the capacity to differentiate between those 
wave-lengths, and to transmit to the brain impressions which the 
mind designates as colours. Waves of one set of wave-lengths 
are seen by us as violet; others, about twice as long, as red; the rest 
of the spectrum falling, in an invariable order, in between. 
Further, human minds are so constituted that such combinations 
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of vivid colours on avast scale, in the fading light of the evening 
sky, are able to inspire emotions of solemnity and awe. 

In that situation intermingling things and ideas the 
materialist and the idealist is each inclined to lay stress on those 
elements that will support his own preconceived opinions. The 
materialist will say nothing is happening that is not purely 
physical: first the light-waves and their refraction; afterwards the 
functioning of ocular mechanisms made of organic tissues, with 
consequent reflex activities in the brain; all else is fantasy. One 
person may be intensely moved; another will remain indifferent; 
they have therefore no objective reality; the colours, the beauty, 
the harmony are no more than auto-suggestions. 

On the other hand, the idealist will say that the colour and the 
beauty are the essence of the situation; they alone give it signifi- 
cance. If they were not there, if they did not exist, no one would 
have taken the trouble to come out to look. You speak of nature's 
wave-lengths, but they have been transformed into our colours, 
and it is just that transformation which matters. You talk of the 
mechanics of the eye and the brain; but it is not the machinery 
that concerns us but the product; and the product is, for us, the 
sense of the sublime and the beautiful, the revelation of the 
harmony and majesty of the cosmos itself. 

Some idealists go further. They declare that, so far from those 
qualities not really existing, it is they alone that are real. Take 
them away and the sunset will have lost its meaning. And if, in 
the case of material objects generally, in obedience to the scientists 
we deprive them of their qualities of solidity and weight, heat 
or coldness, roughness or smoothness, and all the rest, nothing 
would be left. Substance itself would disappear. Then indeed 
the real world would have been dissolved into illusion. 

So we reach the theory of the reality of values, which not long 
ago commanded much support. One eminent thinker, Dr. Inge, 
wrote: *The eternal and ultimate values of Goodness, Truth and 
Beauty are not inactive thoughts; they necessarily produce an 
eternal world a sphere of spaceless and timeless existence 
in which they live . . . This is the ultimately real world.* Else- 
where he writes: 'That the attributes of ultimate reality are 
values . . . seems to be generally accepted by the deepest modern 
thinkers. For example, Mr. Bradley writes, "Goodness, beauty 
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and truth are all there is which in the end is real. Their reality, 
appearing amid chance and change, is beyond these, and is 
eternal"/ Many others might be quoted to the same effect. 

But this view the Platonic finds much less acceptance now 
than it did in Bradley' s day. The whole body of empirical 
thought stands in direct opposition. If it admits the reality of 
ideas, it is the ideas in human minds, or in other animal minds. 
The notion that there are some kind of mystical disembodied 
abstractions floating about the universe, with names attached to 
them, such as Truth, Beauty and Goodness, is a very different 
proposition and hard to believe. 

Nor is it admitted that, if the various 'qualities', which we our- 
selves have invented and have chosen to attach to material 
objects such as solidity, weight or colour are taken away 
again, there will be 'nothing left'. To come back to the sunset, 
if colours and beauty are denied to the sky and assigned to the 
observers, there will still be left, extant in the universe, the sun 
and its radiation, the earth and its atmosphere, the clouds and the 
dust, the vibrations of various wave-lengths, together with the 
mechanism of human eyes and brains. These are not illusions. 

Nor need realists agree that 'the cosmos in itself is utterly cold, 
dark and silent' . That would be true of a universe without sentient 
beings. But the real universe is not without sentient beings. We 
are here ourselves to prove it. 'Earth was not Earth before her 
sons appeared. ' And since we have left far behind us the primitive 
notion of a central earth, uniquely created, and are fully aware 
of the existence of millions of millions of stellar bodies, in all 
stages, presumably, of evolutionary development, we may well 
conceive that vast numbers of these may be theatres of organic life, 
with many grades of mentality. If, in the little sample that we 
know, we have the habitable earth between an incandescent sun 
and a frigid moon, and if on that earth we see living organisms, 
with differing degrees of mental capacity, from an earthworm to 
Shakespeare, why should it not be the same elsewhere? If one is 
certain, others are possible. And if others, why not myriads of 
others? 

Here maybe and not in the physical substratum of particles 
and atoms, stars and galaxies and electromagnetic radiations we 
may touch the inner significance of the whole. 
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We may now summarize the conclusions reached in this chapter, 
and can perhaps best do so by condensing them into a few short 
propositions. 

1. "We reject, on the one hand, a narrow materialism which does 
not admit as real anything that is outside the range of the physical 
sciences; and, on the other hand, we reject also a visionary 
idealism that would admit only abstractions philosophic con- 
structs of human minds. 

2. There exists an objective given universe of some sort' prior 
to man, independent of man, not a product of human senses or 
intelligence. 

3. We perceive some parts of that universe through our senses, 
and we interpret it to ourselves by our intelligence. These percep- 
tions and interpretations are such as the character of our bodies 
and minds makes possible. 

4. Our search for knowledge begins in speculation and proceeds 
to hypothesis and theory. Our attempts are constantly unsuccess- 
ful. We know them to be wrong when they are found to be 
incompatible with features of the given universe already ascer- 
tained. As they are discarded and better theories take their place, 
a vast structure of scientific fact is built up. Even that is open to 
revision upon further discovery. 

5. When we philosophize we are bound to treat ourselves as 
subject and the universe as object: we fall into constant confusion 
when we fail to do so. But we know that this is artificial and 
arbitrary and adopted for our own dialectical convenience. We 
know that human beings are not external and separate, but are 
integral elements in the given universe. Consequently human 
minds also belong to reality; and with them the ideas, which are 
events or processes in those minds. Mental constructs are like- 
wise real as such. 

In that sense idealism is to be accepted; not as a substitute for 
realism, but as part of it. And so we may arrive at a reconciliation 
of the two. 



CHAPTER III 

QUESTIONS UNANSWERED 



WHAT has been said in the previous chapter may lead us now, in 
our search for the real universe, to make three differentiations: 
first, between the given cosmos and man's interpretations of it; 
second, between Things and Ideas using those terms in their 
ordinary colloquial senses; and third, within the realm of things, 
between their different aspects at different size-levels. And let 
us begin with Things, because that is the easiest; so much more 
exploration having been done there than elsewhere, and with 
greater success. 

In this book I am limiting myself generally to the matters 
which are in debate at the present time, and particularly between 
philosophers and physicists. These disagreements arise mainly in 
the vast new field opened up by the discovery of the electronic 
structure of the atom. It will be well, therefore, to start our 
inquiry into Things at the atomic size-level. Above that we have 
the level of our own terrestrial experience, long and elaborately 
investigated by the applied sciences, and raising few new questions 
from the side of philosophy. Above that again is the level of the 
stars and the galaxies, which is the sphere of the astronomer and 
the theoretical physicist although with regard to certain recent 
developments, philosophy will have something to say. So we will 
begin with the atom, and go on from there down to the particle, 
and even beyond and below that if we can. 



The conception of atoms as the constituents of matter ex- 
ceedingly small, almost infinite in number, invisible and, as was 
then thought, indivisible also was familiar to the ancient world: 
to the Greeks, through Democritus in the great age of Athens, 
and to the Romans, through Lucretius, four hundred years later, 
c 23 
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But it was not possible for it to be anything more than a specula- 
tion until the methods of modern chemistry enabled John Dalton 
of Manchester, in the early years of the nineteenth century, to 
establish its truth. Dalton, by 1835, had identified 12 elements: 
fresh discovery gradually increased the number to 92 by about 
the end of the century, and since then, by the addition of a series of 
radioactive elements, to the present figure of 102. 

Some metaphysical physicists, however, raise new doubts as 
to the reality of the atom. Heisenberg writes, for instance: 
'Modern atomic theory is essentially different from that of an- 
tiquity in that it no longer allows any reinterpretation or elabora- 
tion to make it fit into a naive materialistic concept of the universe. 
For atoms are no longer material bodies in the proper sense of the 
word, and we are probably justified in claiming that in this respect 
modern theory embodies the principal and basic idea of atomic 
theory in a purer form than did ancient theory . . . The experi- 
ences of present-day physics show us that atoms do not exist 
as simple material objects/ 

With this view the empirical philosopher will not concur. If 
you ask for proof that the atom is a real entity in the physical 
universe, and not merely a useful abstraction created by the 
imagination of scientists, you may find it close at hand. For 
instance, the rain, the rivers and the sea will provide it. Water 
can be disintegrated by an electric current into something entirely 
different into the gases hydrogen and oxygen: and these, if 
mixed together in the proportion of two to one and exploded, 
can be integrated again to form drops of water. The weight of 
the water and the weight of the gases will be found to be the 
same. There is no possible explanation of this except to deduce 
that there exist units of the two gases, which had first been com- 
bined into molecules constituting a liquid water then separated 
again as gases, and finally recombined. If further proof is needed 
you have only to consider the vast industrial enterprises all over 
the world, employing hundreds of thousands of workers, which 
are entirely engaged in various processes of applied chemistry 
including the production of new substances unknown in nature. 
There are also the pharmaceutical laboratories manufacturing the 
drugs that relieve or cure our diseases. These products are 
realities. So must be the raw materials of those enterprises 
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chemical molecules and the atoms of which they consist. If the 
atoms did not exist, those enterprises could not exist. And if yet 
another illustration is wanted to clinch the argument, the atom 
bombs which destroyed Hiroshima and Nagasaki will supply it. 
ML Louis de Broglie, for many years one of the leaders in 
scientific advance, in a book recently published, gives many 
examples of the verification of the atomic theory by experiments, 
as well as its value theoretically. Summing up his argument he 
says: 'Thus the existence of atoms, postulated by the chemists, has 
been demonstrated by the physicists.' 



When we come from the atom to the particle we find that 
doubts have been much more general among physicists. Many, 
perhaps the majority, hold the view that, in the present state of 
our knowledge, it is not possible to assert that particles are real 
entities in the universe, in the same sense that a stone and its 
molecules are real. This is mainly because, in certain laboratory 
experiments, streams of what undoubtedly are particles will pro- 
duce phenomena which, equally without doubt, can only be 
produced by radiation waves. It is largely this impasse, from 
which there appears to be no escape, that has given rise to the 
school of mathematical physicists which, when we reach the 
sphere of the particle, abandons the mechanistic principles of 
Newton altogether, and with them the search for causes in nature. 
In place of physical causes it offers, as already mentioned, arith- 
metical probabilities, so-called 'statistical laws', and in the last 
resort 'the principle of molecular chaos' and the rule of Chance. 
We have even been asked to believe that, at bottom, the physical 
universe consists of 'waves of probability*. 

Professor Herbert Dingle, 1 in a lecture not long ago to the 
Royal Institution, said this: 'The more we have learnt about the 
relations between our experiences, our observations, the less we 
have been able to say about the supposedly real entities whose 
actions we have been said to be observing . . . All we can say 

1 He has held, at London University, the first Chair to be established for the History 
and Philosophy of Science, and has lately been President of the Royal Astronomical 
Society. 
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about our foundation stones was summed up in a phrase by 
Eddington: "Something unknown is doing we don't know 
what." In another connection, Artemus Ward is reputed to have 
said: "The researches of many eminent scientific men have 
thrown so much darkness upon the subject, that if they continue 
their researches we shall soon know nothing." In the matter of 
the substance of "the real, material universe", this ultimate 
accomplishment has now been literally realized: we do, in fact, 
know precisely nothing at all/ This would be to confess, at 
least for the time being, to a dead-end in physics. 

We would suggest that such surrender is uncalled for. It is 
legitimate only for those who reject the idea of physical reality 
altogether. But if we accept the material objects around us as 
factual entities in a given universe, at what point in our analysis 
do we pass from the real into the mathematical, theoretical, 
abstract? If the stone is real, then also the chemical molecules 
that compose it: if the molecules, then the atoms of which they 
consist; and if the atoms, then the particles that constitute them. 
The different characteristics and behaviour of the different chemi- 
cal elements depend upon nothing else than differences in the 
number and kind and spatial arrangement of the particles in their 
various atoms. Or let us reverse our procedure: let us start with 
the particles. If we deny them reality, where do we suppose it 
to come in? with the atom? with the molecule? It is certainly 
there when we reach the object the stone, or whatever it may 
be. At what point in the series does reality enter at what 
moment by what physical process? 

There are strong positive reasons also, based upon our direct 
experience, for holding that the particle is a real entity: and by 
that I mean a unit, with an internal cohesion that allows it to 
behave as a unit in relation to other similar units, and to its en- 
vironment in general. 

In the great establishments that the Governments of several 
countries have set up for research into atomic energy and its 
practical applications, the most elaborate precautions have to be 
taken to protect those who work there from bodily injury. The 
danger comes mainly from flying neutrons and electrons that may 
have escaped during one or other of the various processes. If 
there are streams of them and the exposure is prolonged, the effects 
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would be harmful, and might even be fatal. The official publica- 
tions that have been issued describing these establishments give 
full particulars of the dangers of radioactivity and of the strict 
precautions that are taken as a matter of daily routine. We are 
told that 'the general nature of these effects has been known for 
fifty years': there may be damage to the skin or to bones: 'more 
dangerous is irradiation of the lining of the lungs or of bone 
marrow'; radioactive particles that get established in the system 
may affect c the cells that manufacture the red, and most of the 
white, blood corpuscles, with the result that the blood may be 
depleted of its corpuscles, resulting in anaemia and leukaemia . . . 
and in extreme cases a sarcoma of cancer of the bone may be 
formed*. Safety is only attained by constant vigilance, but (we 
are assured) when such vigilance is properly exercised the pro- 
tection is complete. This protection is secured by measures to 
prevent contamination by the provision of rubber clothing, 
helmets of transparent plastic, the enforcement of various hygienic 
rules, and frequent clinical examinations. Further, all the effluents 
from the buildings, whether liquid from the drains or gaseous 
from the stacks, are controlled and frequently tested. 

Having visited departments of the vast Atomic Research Estab- 
lishment at Harwell, where one is required to take precautions 
against possible leakage of neutrons and electrons protective 
overalls, caps and overshoes, the hands tested for contamination 
before leaving; and after seeing the walls screening the apparatus, 
built of concrete several feet thick faced with blocks of lead, I 
should need more arguments than have yet been forthcoming 
to convince me that sub-atomic particles have no real physical 
existence, but are merely useful mathematical expressions whose 
habitat is the differential equation. 1 

There is also the evidence of the Wilson cloud chamber, which 
for forty years has played such a large part in research in elec- 
tronics. In this apparatus 'when an energetic atomic particle 
passes through air it leaves behind a trail of ionized molecules. 

1 See Harwell: The British Atomic Energy Research Establishment, 1946-51, chap, vn 
(H.M.S.O., 1952); Britain's Atomic Factories, chap, v (H.M.S.O., 1954). Also in 
American publications: 'Safeguards in Atomic Research: Control and Removal of Radio- 
active Contamination in Laboratories', 17. S. National Bureau of Standards, Handbook 48, 
December 1951; Assuring Public Safety in Continental Weapons Tests, U.S. Atomic 
Energy Commission, January 1953. 
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If the air is moist, and is suddenly cooled by expanding it, tiny 
water drops condense on these ions. The row of water drops so 
formed can be photographed, so revealing the track of a single 
atomic particle. It can be seen colliding with atoms and thus the 
dynamics and transformation of single particles can be studied in 
detail'. Whoever has seen reproductions of these photographs in 
some textbook of physics will have no doubt as to the reality of 
the particles. Similar effects are obtained also by other kinds of 
apparatus. 

The study of cosmic radiation brings further proof The 'hard 
particles', as they are called, which form part of the streams that 
come from outer space continuously in countless millions, strike 
the earth's atmosphere with great velocity and force. They too 
are very penetrating; they can pass through sheets of iron several 
inches thick. 

Physics tells us also that the electric currents that we are accus- 
tomed to use for all sorts of purposes in our homes or in industry 
consist of streams of particles. If we touch a live wire we feel a 
shock; a violent shock may kill. One man is electrocuted; another 
is shot dead by a bullet: the agent in the one case must be physi- 
cally real as much as in the other. 

In presence of these facts it can hardly be necessary to argue 
further whether a neutron or an electron is a physical fact and 
not a mathematical or metaphysical assumption. An abstract 
assumption could not cause anaemia or cancer of the bone. It 
would not need screens of solid lead, or of concrete several feet 
thick, to make it harmless. Nor could its track be photographed 
in a Wilson cloud chamber. Nor could streams of them be used 
for all the purposes of electrical engineering. 

The intensive research of recent years has brought yet another 
problem. Rutherford established the existence within the atom 
of particles of two kinds the proton, with a positive electric 
charge, and the electron with a negative charge. In more recent 
investigations at least ten or eleven kinds of particles have been 
discovered. Most, if not all, of these are unstable. The various 
types may endure for minutes or for millionths of a second or 
much less. It is thought that these appearances and disappearances 
may indicate a fundamental process in nature the creation and 
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destruction of matter. Physicists have also begun to speak of a 
Theory of Continuous Creation. It is evident that this opens up 
new vistas, with great possibilities, for both philosophy and science. 

At once the questions arise where does the new matter come 
from; where does it go to; of what does it consist? So far the pro- 
ponents of the new theory have said that they come from nowhere. 

Mr. Hoyle writes: 'From time to time people ask where the 
created material comes from. Well, it does not come from any- 
where. Material simply appears it is created. At one time the 
various atoms composing the material do not exist and at a later 
time they do. This may seem a very strange idea and I agree that 
it is, but in science it does not matter how strange an idea may 
seem so long as it works that is to say, so long as the idea can 
be expressed in a precise form and so long as its consequences are 
found to be in agreement with observation. In any case, the whole 
idea of creation is queer/ Professor Bondi says: 'It should be 
clearly understood that the creation here discussed is the formation 
of matter not out of radiation but out of nothing/ The Astro- 
nomer Royal, while saying that 'The hypothesis of continuous 
creation is an attractive one and it may in time receive observa- 
tional support', remarks with regard to it: 'Questions that are 
often asked are: What is the matter created out of, and what form 
does it take? It is created out of nothing; it must be supposed 
that there is literally a true creation going on as a continuous 
process/ Professor J. R. Oppenheimer, in the course of his Reith 
Lectures for the B.B.C., says: 'In the last years there have appeared 
in increasing variety objects heavier than the mesons, other 
objects heavier than the protons . . . Physicists call them vaguely, 
and rather helplessly, "the new particles". They are without ex- 
ception unstable . . . We do not know why they have the mass 
and charge that they do; why they, and just they, exist; why they 
disintegrate as they do; why in most cases they last as long as they 
do, or anything much about them. They are the greatest puzzle 
in today's physics/ 

So far as their origin is concerned, we cannot believe that 
either science or philosophy is likely to accept 'creation out of 
nothing' as a final answer. That would be to give up research 
for magic, science for the Arabian Nights. 

The question of the Quantum remains. Is this too a discrete 
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'thing', having internal cohesion, like the particle, only much 
smaller? ' Or is it to be conceived as Planck indicated when he 
named his discovery 'the elementary quantum of action' ? To 
this we will come back later in a different context. 



We turn now to waves. The word 'wave' is our name for a 
form or pattern. It does not denote anything factual. It is no 
more an entity in the universe in its own right than is 'square' or 
'circle'. It differs from these only in denoting a shape that is in 
motion, that is being transmitted from place to place. It has been 
well described as 'a moving configuration'. 

Whenever there is a pattern there must be something that is 
being patterned. There could be no waves in the sea if there 
were no water; no sound-waves in the air if there were no atmo- 
sphere. It must be the same with electromagnetic waves light, 
heat, radio and the rest. Having found means to measure the 
velocity of those wave movements, and their frequency (the 
number that pass a given point in a given time), we are tempted 
to think that, when velocity and frequency have been stated 
mathematically, the wave phenomenon itself has been expressed; 
that this it is which is travelling from one place to another place 
say from the sun to the earth. But when we take the other 
examples of waves of water or of air, it is clear at once that this 
is not so. 

If we are crossing the Atlantic from east to west and see the 
great waves apparently rolling past us, we may have only too 
much reason to know that a very real process of some kind is 
going on in the sea. But no volume of water is actually leaving 
the shores of America and travelling towards Ireland. Some 
ocean current might do that, but not these waves. What the 
waves are doing may become visible and clear when we arrive 
off New York, the ship stops, and the pilot's boat comes out. If 
the rough weather continues, we may watch from the deck of 
the big ship the tender being lifted up on the crest of each wave 
and then dropping down into the trough, until the pilot is able 
to take advantage of a good moment and can swing on to the 
rope ladder that hangs ready for him. Obviously the motion of 
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each wave is not horizontal, from west to east; it is vertical, up 
and down: the bulk of water remains there, where it is. The same 
with sound: a violin played in a concert-hall sets going trains of 
waves in the air, which travel across and reach the ears of the 
audience. But the air itself is not like a draught or wind, travelling 
across. What is happening is that the atoms or molecules of the 
air at any particular spot swing to and fro, perhaps a thousandth 
of an inch or less, through alternate compression and rarefaction, 
the volume of air remaining where it is. And there is no reason to 
doubt that the process is similar with light-waves, between the 
sun and the earth, or between a lamp on my table and the book in 
my hand. 

So with all wave radiation. The waves are a pattern: there 
must be something else that is being patterned; something that 
conveys a sequence of oscillating movements, that transmits but 
does not itself travel. What is it that is continuously passing on- 
ward those 'moving configurations* across the room or across 
the universe? 

Physics does not tell us. 



The question arises whether gravitation also may be part of the 
general electromagnetic system. Already a hundred years ago 
Faraday had foreseen that this might be so. In a lecture with the 
title 'On the Possible Relation of Gravity to Electricity', he 
described his experiments to find a relation; they had all failed; 
nevertheless, he said, 'they do not shake my strange feeling of the 
existence of a relation'. In 1923, Eddington discussed, from the 
mathematical standpoint, 'electromagnetic gravitational waves* 
and 'the electromagnetic mode of propagation of gravitational 
influence'. Since then the study of Relativity Theory has brought 
fresh support to this view. In particular it indicates that gravita- 
tion is a time-process, and not instantaneous as Newton thought. 
Sir Edmund Whittaker is now able to tell us that 'The problem 
was finally solved by the discovery of the gravitational waves of 
the general theory of relativity; the most recent work on the 
subject makes it clear that the speed of propagation of gravitation 
is the same as that of light*. 
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It has long been established that both radiation and gravitation 
are subject to the inverse-square-law the force diminishes in 
proportion to the square of the distance of the object at any 
moment from the centre of emission or of attraction. To this is 
now added that both are wave-processes, and that the velocity in 
both cases is the same. All these similarities the wave pattern, the 
time-process, the velocity, the inverse-square-law might seem 
to point to a conclusion that gravitation is of the same order as the 
other kinds of cosmic radiation, that are now included in the 
Clerk Maxwell wave-band. Physicists, however, give technical 
reasons why such a theory should not be accepted, and this is a 
matter on -which the layman can offer no opinion. But however 
that may be, and whatever will be the ultimate verdict on this 
particular point, the same problem as before recurs since every 
kind of wave is a pattern in something else, what is that something 
in the case of gravity; what is the vehicle that conveys this moving 
configuration also? So in the main we are still where we were 
with regard to gravity. 

With regard also to gravity Newton wrote, 'for the cause of 
gravity is what I do not pretend to know'. Whittaker says: 
'Although gravity was the first of the forces of nature to be 
brought within the domain of exact science and represented by 
a mathematical formula, and although a prodigious amount of 
highly successful work has been done in the development of the 
theory, yet the fundamental physical problems connected with 
it are almost as perplexing today as they have ever been/ 



The last in my list of questions that the empirical philosopher 
would wish to put to the theoretical physicist is one which is 
seldom raised in this connection. And this not because it is remote, 
technical and obscure. On the contrary, nothing is more familiar 
or, it would seem, more simple. Indeed it is probably because 
the matter appears obvious that few realize that in it lies a mystery. 
It is the problem of Impetus. 

A boy, walking across the fields, comes to a ditch, say four or 
five feet wide and full of water, and has to jump it. He knows 
intuitively that if he were to stand at the edge and try to jump 



IMPETUS 33 

he would tumble into the water. He walks back ten or a dozen 
paces, turns round, runs as fast as he can, leaps into the air, and the 
moment after finds himself on the other side. Everyone would 
say, there is no mystery about that: the boy by running gets an 
impetus which carries him over the ditch. Quite so: but what 
was the physical process that was going on between the moment 
when his body rose into the air and the moment when it landed 
on the other side? What was actually happening during those 
instants, at that place, to bring about the result that we see? 

Every ball-game is an exercise in impetus. A ball of some 
kind soft or hard, large or small is thrown or kicked or 
struck, and given an impetus. The player succeeds if the impetus 
is in the right direction and of the right strength: if not, he fails. 
In every case the ball is first impelled by some muscular effort; 
then it is left to itself and goes on c by its own momentum', as 
we say. But why does it go on? 

If I hold a ball in my outstretched hand and open my fingers 
and release it, instantly it drops straight to the ground under the 
influence of the earth's gravity. But if I draw back my arm, 
make a throwing movement and then release it, the ball does not 
do that. My hand has ceased to impel it: nevertheless it travels 
away from me in an almost straight line, until it is either stopped 
by some obstacle or is brought to the ground by gravity. 

A big gun on a battleship may fire a shell weighing perhaps 
a ton: after it has left behind the expanding gases that had pro- 
jected it, the shell may continue in its trajectory for several miles 
over the sea, finally crashing with great violence into its target. 
It is a legitimate question to ask the physicist what is the agency 
that keeps this ton of steel from dropping straight down into the 
sea a few seconds after it has left the muzzle of the gun? What 
is it that sustains it, carries it forward all that distance, and finally 
hurls it against an enemy battleship with force enough to go clean 
through its heavy armour? 

The physicist will reply that all such questions were answered 
once and for all by Newton in his First Law of Motion. That is: 
'Every body continues in a state of rest, or of uniform motion 
in a straight line, unless it is compelled to change its state by forces 
impressed upon it.' No one would challenge the truth of that 
statement. But it does not answer the question. Nor does it 
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purport to do so. Newton offered it as nothing more than an 
account of what is happening, not as the reason why it happens. 
The word law' does not of course mean in science anything that 
compels like a law regulating road traffic or imposing con- 
scription. Laws of Evolution, Gravity, Motion, are no more 
than our names for natural processes that have been found to 
produce certain kinds of phenomena. We are now putting the 
question why an object, once started in motion along a straight 
line, should continue along it when left to itself. Newton's Law 
merely repeats our own question back to us. It tells us what the 
object in fact does which is precisely what we were inquiring 
about; but as to an answer, it leaves us where we were. 

Let me observe incidentally that this does not justify Newton 
being cited as though he had thought it useless to inquire into 
causes. His remark, 'Hypotheses lion fingo', is often quoted to that 
effect. This, however, was clearly an expression of his personal 
choice; he preferred to devote himself to empirical research and 
mathematical analysis rather than to the framing of hypotheses. 
He did not intend this as a limitation upon scientific inquiry 
where causes could be directly inferred from phenomena and 
-were not proposed as a priori general principles. The same para- 
graph, in the Opticks, includes these words: 'To derive two or 
three general Principles of Motion from Phaenomena, and after- 
wards to tell us how the Properties and Actions of all corporeal 
things follow from those manifest Principles, would be a very 
great step in Philosophy though the Causes of those Principles 
were not yet discovered: And therefore I scruple not to propose 
the Principles of Motion above-mention' d, they being of very 
general Extent, and leave their Causes to be found out/ 

The present-day physicist, however, does not take up the task 
that Newton left to him. He accepts the principle of Relativity , 
and he interprets that as exempting him from any such obligation. 

When I was writing the previous book in which some of the 
same points were discussed as in this chapter, I submitted the 
draft to several scientists who had kindly agreed to go through 
it and to give me the benefit of their comments. One of the most 
eminent among them wrote me a letter, a passage from which I 
afterwards quoted in that book. Others have since endorsed it as 
expressing the opinion now predominant among physicists; so I 
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reproduce it again here as a statement of the case that I am 
venturing to question. 

He wrote: 1 think my fundamental estrangement from your 
general approach, which would probably be shared by most 
physicists, is that I do not feel your need to find a picturable 
cause for phenomena. What I want, and what physics gives, is 
a description which shows them as related but not as effects of 
hypothetical causes. For one thing, how can you decide what 
needs a cause and what would happen without one? If a bullet 
goes on moving, is a cause necessary to keep it going or would a 
cause be necessary to stop it? I do not see how one can decide 
except by seeing which assumption is more effective in establish- 
ing relations between phenomena. The ancients thought that in 
the absence of a cause it would be at rest and that a cause was 
necessary to keep it moving. Newton thought that in the absence 
of a cause it would go on moving with uniform velocity and that 
a cause was necessary to change its velocity. Einstein thinks that 
in the absence of a cause it will move with uniform acceleration 
and that a cause is necessary to change its acceleration. And so 
on. We choose the assumption which subsequently provides the 
best account of the relations between phenomena. Consequently 
I do not feel the need of an ether to explain things which I am 
willing to accept as data to be ordered into a rational system/ 
(The last words relate to the original context of the letter.) 

Now I venture to suggest with much respect that there is a 
fallacy in this argument. It treats 'Motion* as if it were a single 
and simple process. But it can be caused in four different ways: 
one makes an object start moving; another keeps it moving; a 
third makes it go faster; a fourth stops it. We have a choice, it is 
said, which we regard as the cause of the motion; therefore all four 
can be nothing better than assumptions; and we are free to 'choose 
the assumption which subsequently provides the best account of 
the relations between phenomena'. So in the end we cannot 
establish any 'causes' at all, and all we can do is to accept the data 
as we find them and leave it at that. 

But we are not in fact considering 'Motion* as a single process. 
In the case proposed we should be considering several events, 
differing from one another and successive in time: (i) the initia- 
tion of the movement of an object, (2) its continuance, (3) its 
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acceleration, and (4) its stopping. It is difficult to find a good 
illustration, for it is rare to have a case in which a passive object 
is accelerated while it is in flight. But let us take a football match 
that is being played on a windy day. At a particular moment the 
ball is being impelled by the foot of one of the players that is 
the first situation; at the next moment it is moving through the 
air by its own impetus; then, we may suppose, a gust of wind 
accelerates it; lastly it passes between the goal-posts and is stopped 
by the net. The situation then, taken as a whole, is not one event, 
but consists of a series of events. Each of these is the outcome of 
a combination of prior events, each differing slightly from the 
others. The first includes the player's kick that starts the ball 
flying; the second includes the impetus which carries it along 
through the air; the third adds the gust of wind that accelerates 
it; and the fourth brings in the net that stops it. Our problem lies 
in the second of these stages, continuing into the third. We know 
about the kick, the wind and the net; but we know nothing at all 
about the physical process in the factual universe that we name the 
'impetus*. There Hes the mystery. Neither Aristotle, nor New- 
ton, nor Einstein has solved it for us. 

The mathematical physicist has one other argument. The whole 
discussion, he says, is misconceived. Relativity Theory asserts 
and no one now disputes it that there is no such thing as 'abso- 
lute motion*. A theoretical observer, with his own frame of 
reference, isolated in empty space, could never tell whether he 
was at rest, or was travelling up or down or sideways, in a straight 
line or in a circle. Therefore it is idle to ask what is the cause of 
motion as such, for it does not exist. No answer being possible, 
the question itself is futile and should not be asked. 

To this we would offer the following reply. We do not dispute 
that there is no such thing as absolute motion: Relativity Theory 
has rendered a great service in establishing this: it has put an end 
to much empty philosophizing. But we are not concerned now 
with a non-existent observer in an impossible isolation in a 
fictional space. He may be a useful, and indeed a necessary per- 
sonage for the purposes of mathematical calculations. But we 
are concerned, in the present discussion, not with absolute, but 
with relative motion relative to an actual environment, under 
the conditions of our terrestrial experience. We are concerned 
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with a boy in mid-air over a ditch full of water; with a football 
that has just been kicked; with a shell in transit over miles of sea. 
And we ask what is actually happening during the time "when 
the object has ceased to be propelled until the time when it ceases 
to move. And we persist in asking what do you mean by the 
words 'impetus', or 'momentum'? If something what is it? If 
nothing, then you are falling back into the sterile scholasticism of 
the Middle Ages. 

In this chapter I have brought together a number of questions 
to which present-day physics gives no answers. 

i. It is found that, in certain laboratory experiments, streams 
of particles produce effects which can only be due to -wave- 
action, and wave-sequences produce effects which can only be 
due to particles. How are these contradictions to be resolved? 

2,. New particles appear and disappear. Where do they come 
from, and where do they go to? 

3. We make constant use of wave-sequences for light, heat, 
radio and other purposes. These waves are not entities but 
patterns. Of what are they patterns? How are they transmitted 
from one place to another place? 

4. What is the nature of gravitation? By what is that too 
conveyed? 

5. We speak of impetus what actual process in the physical 
world does that word denote? 

In this fundamental department of knowledge here now stands 
the frontier between the known and the unknown. Along that 
line the advancing armies of science are halted. 



CHAPTER IV 

A PROPOSITION 



IN this chapter I submit a proposition, and in the next chapter a 
speculation. 

The proposition is: That there must exist, as a fundamental 
element in the real universe underlying all its phenomena but 
itself imperceptible and as yet unrecognized a Continuum, 
universal and perpetual. This is the medium that conveys all 
radiations, including gravity. It may also be the seat of all motive 
force. 

The speculation will be as to the nature and the functioning of 
this prime factor. 



The proposition is offered as a necessary inference from our 
own direct experience. 

In the discussion on reality I cited the most familiar experience 
of all the emission of light and heat from the sun and its effect 
upon the earth. It cannot be doubted that this involves some con- 
tinuous physical process between sun and earth. When a cloud 
comes across the face of the sun the light that we perceive is 
dimmed and the warmth diminished: if a sunshade is opened, the 
same happens. "We are bound to conclude that a process of trans- 
mission had previously been going on which has been interrupted 
at the level of the cloud, or of the sunshade, and which we shall 
find going on again the moment the interference is over. What 
the process actually is may be a matter of doubt, and perhaps of 
controversy: but that there is a process of some kind cannot be 
denied. 

I take a second example from a comparatively new, but now 
very common, experience, from broadcasting. Looking at the 
day's programmes I find that an opera is being broadcast at this 

38 
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hour from Milan: I turn on the radio-set in my room, tune in to 
the Milan wave-length, and at once I hear the music of La 
Boheme. Is it not certain that something is happening between 
Milan and London that makes that possible? I know also that 
broadcasting must involve some physical process because pro- 
grammes may be interrupted during their transmission by 
'atmospherics', or by interference from other stations on neigh- 
bouring wave-lengths; that reception is often better during the 
hours of darkness than in daylight; and that beams of radiation 
directed diagonally towards the ionized strata in the stratosphere 
may be reflected from there and be received in a distant region. 
Radio engineers are dealing with these conditions every day. If 
there were a jump between Milan and London or wherever it 
may be, across a void in which nothing happened, none of these 
things would be possible. 

I would add another consideration, of a more scientific kind. 
Radiation is undoubtedly a time-process. If there were a jump 
across a void in which nothing happened, it would necessarily 
be instantaneous. But we know that light takes time to travel, 
and we know what its velocity is. The fight of the sun will take 
about eight minutes to reach the earth; the light from some star 
may have taken perhaps a hundred years. We are compelled to 
deduce from this that we are not dealing with a void in which 
nothing happens, but with a process, a succession of physical 
events. "We believe it to be a sequence of some kind of waves 
oscillating from crest to trough and back again, each wave an 
event in time. Its duration is far too small to be perceptible, but 
it can be measured in the total as eight minutes, or a hundred 
years, or maybe a hundred million. 

Newton wrote about the conception of 'action at a distance* 
'that one body may act upon another at a distance, through a 
vacuum, without the mediation of anything else by and through 
which their action may be conveyed from one to another, is to me 
so great an absurdity that I believe no man, who has in philoso- 
phical matters a competent faculty of thinking, can ever fall into 
it'. And Einstein says: 'As a result of the more careful study of 
electromagnetic phenomena, we have come [in modern physics] 
to regard action at a distance as a process impossible without the 
intervention of some intermediary medium.' He has written also: 
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'Physics has to represent a reality in space and time without 
phantom actions over distances/ 

If gravitation is something that is transmitted over cosmic 
distances, then the same question as to the medium of transmission 
will apply to gravity also. 

The problem of impetus remains. May it be that, if the con- 
tinuum gives an answer to the other problems, it may furnish 
the clue to this one as well? 

The Greeks recognized the necessity for such a conception, 
and gave to this invisible element the name of Ether. Newton 
accepted it; he wrote: Is not this medium exceedingly more rare 
and subtile than the air, and exceedingly more elastick and actives 
And doth it not readily pervade all bodies? And is it not (by its 
elastick force) expanded through all the Heavens?' The physicists 
of the nineteenth century accepted it also; though they were 
inclined to regard it as 'an elastic solid 9 . That is to say they 
supposed every part to be contiguous with the neighbouring 
parts, but possessing an inner power of expansion and contraction 
that would permit motion and other phenomena. Science in the 
twentieth century, however, has discarded the ether altogether. 

In my Essay in Physics I gave a short summary of the reasons 
for this, and I need not repeat it here, for the point is not contested. 
A series of insurmountable difficulties, culminating in the negative 
result of the critical experiment of Michelson and Morley, led 
to the conclusion that the existence of any medium such as had 
hitherto been contemplated, whether quasi-gaseous or an elastic 
solid, could not be maintained. I do not know that any scientist 
or any philosopher today would wish to challenge that con- 
clusion. 



In this situation, the physicists of the twentieth century have 
sought to replace the ether of the nineteenth by the concepts of 
Einstein's theory of relativity. The continuum that we seek is to 
be found in the Space that occupies the whole universe. If we fit 
to this Space the right geometry; if we assume it to possess 
characteristics analogous to 'curves and grooves, hills and de- 
clensions'; if we use it for purposes of measurement, and thereby 
confer upon it 'metrical properties* then we can devise mathe- 
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matical equations that will symbolize all the phenomena of the 
factual universe. Equipped with these, we can come back to 
reality with fresh ideas, leading to fresh discoveries. Certain 
problems in astrophysics, which the principles of Newton had not 
been able to solve, were indeed straightway solved by applying 
the principles of Einstein. The process has been justified by its 
success. It works: therefore it is sound. 

Now it is evident that the whole of this structure depends upon 
the validity of its conception of Space. Does that word denote 
any real element in the universe? Can Space play any part at all 
in physical events? The empirical philosopher is bound to answer 
those questions in the negative. The real universe knows nothing 
of Space. And nothing of Time either. The same must follow 
of their combination as Spacetime. 

We are so accustomed to the words 'space' and 'time', they are so 
essential to ordinary speech, that it comes as a shock to be asked to 
believe that, as generalizations, they are illusory. We know well 
what is meant by particular spaces a room has a cubic space of 
so many cubic feet; the table and chairs occupy a floor space of 
so much. And we know 'what is meant by a particular time so 
many hours of time will be needed for a journey; the average 
length of time in a day differs by so much between summer and 
winter. We then take it for granted that those spaces are part of a 
universal abstract Space, those times of a universal abstract Time. 
We accept as a matter of course that all events take place in space 
and in time; we speak now of 'the spacetime system of nature*; 
and we start our philosophizing from there. 

But that little preposition 'in*, "which looks so commonplace 
and innocent, when we examine it may be found to be a question- 
begging little word, deceptive and dangerous. Talking of events 
happening in space and time implies that there must be such 
things for them to happen in. They cannot happen in nothing; 
it follows that Space and Time are something. But that conclusion 
will not be valid if the original assertion about 'happening in* 
was merely a linguistic phrase and not an established fact. 

As Jeans has said: 'Space is a creation of our own minds, and 
we can make it what we like/ Space and Time are not among 
the phenomena of nature. No one can observe them; no one can 
experiment with them; nothing factual can ever emerge from 
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them. They cannot transmit light and heat from a real sun to 
a real earth; or convey to London a programme broadcast from 
Milan; or carry a shell, weighing a ton, for miles over the sea. 

The system of nature consists of objects or of events that are 
separated from one another in two ways. They are arranged one 
here and one there: we say that they are related in extension, or 
spatially. And they are arranged one then and one now: we say 
that they are related by succession, or temporally. Afterwards we 
proceed to measure those relations by means of yardsticks and 
clocks, and to state the results in mathematical terms. All these 
are mental devices of great value, necessary, but of our own 
making. When, however, we pass from the particular to the 
general, from the actual to the abstract, we leave reality behind. 
Reality remains with the objects or the events, and with their 
physical effects one upon another. 

An immense intellectual effort has been proceeding for cen- 
turies in order to discover what this Space and Time are and to 
describe what they do. Poets of genius have drawn inspiration 
from them. Philosophers have elaborated and magnified them 
till the discussions fill whole libraries of books. Scientists have 
tried to track them to the bounds of the universe and to the 
beginnings of its history. But if you cannot find them in the first 
inch and the first hour you will not find them anywhere. All these 
efforts have proved futile. And the reason is simple. The sub- 
jects of your whole inquiry this Space, this Time do not 
exist. They are figments. 

For our present discussion the conclusion must be that not there 
can we find the primary continuum that we are seeking. 



The existing situation in theoretical physics is unstable. For a 
long time past some of its principal exponents have been uneasy. 
It is even being said that it may be necessary to reconsider the 
question of an ether if only some new conception could be put 
forward which would be free from the objections that had been 
fatal to the earlier proposals. 

Einstein himself wrote, in a paper entitled Relativity and the 
Ether, published in 1935: 
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We may sum up as follows: According to the general 
theory of relativity space is endowed with physical qualities; 
in this sense, therefore, an ether exists. Space -without an ether 
is inconceivable. For in such a space there would not only be 
no propagation of light, but no possibility of the existence 
of scales and clocks, and therefore no spatio-temporal dis- 
tances in the physical sense. But this ether must not be 
thought of as endowed with the properties characteristic 
of ponderable media, as composed of particles the motion 
of which can be followed; nor may the concept of motion be 
applied to it. 

At about the same time Eddington said, in the course of a 
series of lectures delivered at Cornell University in 1934: 'As 
far as and beyond the remotest stars the world is filled with 
aether. It permeates the interstices of the atoms. Aether is every- 
where . . . There is no space without aether, and no aether which 
does not occupy space. Some distinguished physicists maintain 
that modern theories no longer require an aether that the 
aether has been abolished. I think all they mean is that, since we 
never have to do with space and aether separately, we can make 
one word serve for both; and the word they prefer is "space". I 
suppose they consider that the word aether is still liable to convey 
the idea of something material. But equally the word space is 
liable to convey the idea of complete negation/ (Eddington him- 
self preferred to compromise by using the term 'field' although 
that does not seem to carry us any farther.) He went on to say: 
*The essential truth remains. You cannot have space without 
things or things without space; and the adoption of thingless space 
(vacuum) as a standard in most of our current physical thought is 
a definite hindrance to the progress of physics/ 

Recently Professor Dirac of Cambridge, eminent among the 
mathematical physicists of our time, published a short paper with 
the title Ji there an Aether? It opens with this paragraph: *In the 
last century, the idea of a universal and all-pervading aether was 
popular as a foundation on which to build the theory of electro- 
magnetic phenomena. The situation was profoundly influenced 
in 1905 by Einstein's discovery of the principle of relativity, 
leading to the requirement of a four-dimensional formulation of 
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all natural laws. It was soon found that the existence of an 
aether could not be fitted in with relativity, and since relativity 
was well established, the aether was abandoned. Physical know- 
ledge has advanced very much since 1905, notably by the arrival 
of quantum mechanics, and the situation has again changed. If 
one re-examines the question in the light of present-day know- 
ledge, one finds that the aether is no longer ruled out by relativity, 
and good reasons can now be advanced for postulating an aether/ 
The paper ends: "Thus with the new theory of electrodynamics 
we are rather forced to have an aether/ 

Sir Edmund Whittaker, in the Preface to the enlarged edition 
of his monumental work A History of the Theories of Aether and 
Electricity, writes: c As everyone knows, the aether played a great 
part in the physics of the nineteenth century; but in the first 
decade of the twentieth, chiefly as a result of the failure of attempts 
to observe the earth's motion relative to the aether, and the 
acceptance of the principle that such attempts must always fail, 
the word "aether" fell out of favour, and it became customary to 
refer to the interplanetary spaces as "vacuous"; the vacuum being 
conceived as mere emptinesss, having no properties except that 
of propagating electromagnetic waves. But with the develop- 
ment of quantum electrodynamics, the vacuum has come to be 
regarded as the seat of the "zero-point" oscillations of the electro- 
magnetic field, of the "zero-point" fluctuations of electric charge 
and current, and of a "polarization" corresponding to a dielectric 
constant different from unity. It seems absurd to retain the name 
"vacuum" for an entity so rich in physical properties, and the 
historical word "aether" may fitly be retained/ Lord Cherwell 
in a recent lecture says: 'In the old days one talked of waves in the 
ether, but it turned out that the ether had to have so many 
weird and wonderful properties that people no longer talked 
about it and indeed I am tempted to say seem to want to hush 
it up/ 1 

5 

Some physicists have not only accepted the possibility of an 
ether but have speculated as to its nature. They have suggested 

1 See note on the sodlin^ of Fth*r nr 
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that we may not need to look for something novel, strange and 
complex, but may perhaps find what we are seeking in a factor 
familiar to mankind for centuries and used daily in the modern 
world in all kinds of applications. They find it in Energy. 

Sir Oliver Lodge published a book in 1925, with the title Ether 
and Reality, in which he advocated that theory. He wrote: 'All 
pieces of matter and all particles are connected together by the 
Ether and by nothing else. In it they move freely and of it they 
may be composed. We must study the kind of connection be- 
tween matter and Ether. The particles embedded in the Ether 
are not independent of it, they are closely connected 'with it, it is 
probable that they are formed out of it: they are not like grains 
of sand suspended in water, they seem more like minute crystals 
formed in a mother liquor. The mode of connection between 
the particles and the Ether is not known; it is earnestly being 
sought: but the fact that there is a connection has been known a 
long time. We know it, because a particle cannot quiver or move 
without disturbing the medium in which it is. A boat cannot 
oscillate on the surface of water without sending off waves or 
ripples; a bell cannot vibrate in air without sending out waves of 
sound; a particle cannot vibrate in Ether without sending out 
waves akin to those of light/ 

In the same book Lodge quotes J. J. Thomson as saying: 'In 
fact, all mass is mass of the ether; all momentum, momentum of 
the ether; and all kinetic energy, kinetic energy of the ether. This 
view, it should be said, requires the density of the ether to be 
immensely greater than that of any known substance/ Thomson 
restated his conviction in a letter, written to a correspondent 
towards the end of his life, that is quoted by his biographer, Lord 
Rayleigh. He wrote: 'I differ from you about the value of the 
conception of an ether, the more I think about it the more I 
value it. I regard the ether as the working system of the universe. 
I think all mass, momentum and energy are seated there and that 
its mass, momentum and energy are constant, so that Newtonian 
mechanics apply/ 

I would also cite Heisenberg, who has written recently in the 
same sense, although not using the actual word Ether. Referring 
to the developments of atomic physics in the last few years he 
says that 'they take us close to the real aim of atomic theory. Just 
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as the Greeks had hoped, so we have now found there is only one 
fundamental substance of which all reality consists. If we have 
to give this substance a name, we can only call it "energy". But 
this fundamental "energy" is capable of existence in different 
forms. It always appears in definite quanta which we consider 
the smallest indivisible units of all matter and "which, for purely 
historical reasons, we do not call atoms but elementary particles. 
Among the basic forms of energy there are three specially stable 
kinds: electrons, protons and neutrons. Matter, in the real sense, 
consists of these with the addition of energy of motion. Then 
there are particles which always travel with the velocity of light 
and which embody radiation, and finally other forms with a short 
life of which only a few have been discovered so far. The variety 
of natural phenomena is thus created by the diversity of the 
manifestations of energy, just as the Greek natural philosophers 
had anticipated*. 

Whittaker tells us also that 'Faraday himself had enunciated the 
principle that one and the same aether ought to serve for all 
purposes: "It is not at all unlikely", he said, "that if there be an 
aether, it should have other uses than simply the conveyance of 
radiations." ' 

The lines of inquiry that we have been pursuing seem all to 
point in the same direction. Whether you take radiation waves, 
or gravitation, or particles, or motion in every case, at the end, 
you find yourself confronted by manifestations of energy, and 
nothing else. May it not be because, at the end, there is nothing 
else? May it not be that the point where man's analysis stops is 
the point where nature's synthesis begins? Then the energy, 
which is our conclusion, would prove to be the stuff which is 
nature's commencement making of it radiation-waves, and 
particles and atoms, with their oscillations and movements; and 
so fashioning all the material objects and producing all the varied 
phenomena that had been the starting-point from which we had 
originally set out. 

The idea has much to commend it. But, as stated, it will not 
suffice. It may indicate where the answer to our questions may 
lie, but it is not in itself an answer. For the term Energy, in its 
ordinary usage, implies action, movement, something dynamic. 
If the universe were that and nothing more, we should have only 
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a raging chaos, like the interior of an incandescent star, and not the 
ordered cosmos that we know. 

None of the scientists whom I have cited offer any answer to 
that objection. Oliver Lodge in his concluding chapter writes: 
'Ether is the seat of prodigious energies energies beyond any- 
thing as yet accessible to man/ (He was writing in 1925.) 'Ether 
is the universal connecting link; the transmitter of every kind of 
force. Action at a distance is wholly dependent on the ether, and 
it is manifestly the vehicle or substratum underlying electricity 
and magnetism and light and gravitation and cohesion/ A little 
earlier he had said: 'The ether is a physical thing ... Its mechanism 
is unknown to us, its inner nature eludes us; yet mechanism it 
must have, for it is subject to physical laws/ And he leaves the 
matter there, 

J. J. Thomson, as we have seen, wrote similarly chat in the 
ether all mass, momentum and energy 'are seated'. But what is 
meant by 'seated'? Heisenberg declared that 'there is only one 
fundamental substance of which all reality consists . . . which we 
can only call "energy" ', and that this energy is found in various 
basic forms, among them matter, which itself consists of stable 
particles, 'with the addition of energy of motion*. But he gives 
no hint of the kind of process that he conceives to be going on 
when he speaks of 'the addition of energy of motion'. Einstein, on 
the other hand, will accept an ether only on condition that 'the 
notion of movement is not applied to it'. 

It is evident that here we have come to another impasse. "We 
cannot accept the hypothesis of a universal ether consisting of 
energy unless and until we have some conception of its func- 
tioning. 

We find ourselves now in the field of speculation. But we need 
not be disconcerted by that. This is usually, indeed, the pioneer 
stage in any scientific exploration. Professor W. I. B. Beveridge 
of Cambridge has written a stimulating book, The Art of Scientific 
Investigation, in which he lays stress on the value of speculation. 
He quotes in his support Newton, who said: 'No great discovery 
is ever made without a bold guess/ And Karl Gauss: 'I have the 
result, but I do not yet know how to get it/ And T. H. Huxley : 
'It is a popular delusion that the scientific inquirer is under an 
obligation not to go beyond generalization of observed facts . . . 
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but anyone who is practically acquainted with scientific work is 
aware that those who refuse to go beyond the facts, rarely get as 
far.' And Pasteur: If someone tells me that in making these 
conclusions I have gone beyond the facts, I reply: "It is true that I 
have freely put myself among ideas which cannot be rigorously 
proved. That is my way of looking at things." " 

Beveridge also, in his opening pages, gives examples of the part 
that has occasionally been played by 'outsiders' in contributing 
fresh ideas sometimes revolutionary to the advancement of 
science. The layman, venturing into a field where other people 
know so much more than he does, is likely at first to be as 
Shakespeare says, 'made tongue-tied by Authority'. But if he 
overcomes that diffidence, the layman, bringing to the survey of 
old problems an innocent mind, not hampered by too much erudi- 
tion, may sometimes happen upon a clue perhaps a very 
simple one which specialists may find helpful. 



CHAPTER V 

A SPECULATION 



THE speculation which I submit for consideration is not merely 
imaginative: it is not a case of 'intellectual construction, which 
proceeds completely free and arbitrarily*, that Einstein described 
in his letter. On the contrary, it is based on a combination of some 
of the most familiar features of the actual universe around us. The 
first is the existence of the same object at different times in different 
'states'. The second is the fact that energy manifests itself in a 
variety of phenomena, and that it can transform itself, easily and 
quickly, from one kind into another. The third is the existence of 
patterns like the 'moving configuration* of water waves in the 
sea or sound-waves in the air; or else static, like the lattice struc- 
ture of crystals. 

Let us consider each of these in turn. 



States. Water, for example, may be, at any particular time, 
either solid, liquid, or gaseous; almost all substances can be con- 
verted from one of those states to another by natural process. 
Things may be either hot or cold: that is to say, at one time 
their molecules may be in a state of greater thermal agitation, and 
at another time of lesser. The surface of the sea may have been 
rough yesterday and be smooth today. In each case, the things 
themselves keep their basic identity throughout: the same mole- 
cules are there; it is only the state that alters. And these changes 
come about with great ease and regularity. As soon as die 
surrounding temperature falls below 32 Fahrenheit at sea- 
level atmospheric pressure we can watch liquid water changing 
into ice: when it rises above 212, we can see it in the kettle 
bubbling away as steam. 
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Transformations of energy- I would ask leave to dwell a little on 
this, as it is the foundation for the rest of my argument. 

Only gradually, and for the most part quite recently, have the 
distinct forms of energy that we now know so well been re- 
vealed by scientific discovery. It is hardly three centuries since 
the familiar colours of the rainbow were found to correspond 
-with light of different degrees of refraction: the glass prism 
presented them side by side laid out in a uniform series. This was 
the beginning of the present electromagnetic wave band. Then 
the existence of other radiations, with other wave-lengths, be- 
yond each end of the visible light spectrum, was established. The 
band was extended to include, on one side, the infra-red (which 
are also the waves of radiant heat) , and, on the other, the ultra- 
violet. Next suddenly between 1887 and 1893 Hertz ex- 
tended the red end much further by the discovery of the radiation 
now used for broadcasting, and radar; while Rontgen added at 
the violet end what are termed the X-rays. Soon after, Becquerel 
and the Curies pushed that side still further with the gamma rays, 
which are one of the products of radioactivity. 

Following quickly upon that era of great discoveries has come 
the twentieth-century revelation of particles, of many types, 
existing at a size-level below that of the atoms. And electric 
currents are found to be nothing else than movements of nega- 
tively charged particles. All these have one thing in common 
and one only : they are all manifestations of energy. 

We are claiming for each of them a place in the real universe. 
In order to support that claim we may look to see how each 
takes part in the actual events and experiences of our daily lives. 

As I sit at the writing-desk in my library I am surrounded by 
examples of energy in all sorts of wave-lengths and in many kinds 
of particles. At the other end of the room is a radio-set: its indi- 
cator tells me that it can receive broadcasts on wave-lengths from 
2000 metres down to 21 metres. (The entire scale of these 
Hertzian waves extends, in English measures, from 20 miles to 
about an inch.) This house has a water-heating system: a small 
furnace, in a passage outside leading to the garden, burns coke: 
the combustion of the carbon atoms with oxygen atoms in the air 
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generates waves of radiant heat; these warm the water in the 
boiler which circulates into the iron radiator near my desk, and 
so warms the room. These heat-waves merge into those of the 
infra-red. We happen to have in the house an infra-red lamp 
bought some time ago for ther-apeutic purposes; its wave-lengths, 
including those of radiant heat, may be between a hundredth of 
an inch and a 30 millionth. In a cupboard upstairs there are 
some now neglected paint-boxes: if one of them is opened, the 
paints (which were colourless when the box was closed) will 
begin to reflect light of wave-lengths from 30 millionths of an 
inch red, down to 15 millionths violet. We have no ultra- 
violet lamp in the house; but if one were ever required for medical 
treatment they are easily obtainable: their wave-lengths are from 
15 millionths of an inch downwards. I think I still have copies 
of some X-ray photographs taken after an illness to make sure 
that no damage had remained: the X-ray camera will have em- 
ployed wave-lengths of from 1/500 to i/iooo millionths of an 
inch. The gamma rays, which are of great penetrating power and 
of importance in surgery, we have fortunately had no occasion to 
make use of; but, if needed, the apparatus would be available in 
some London hospital: their shortest gamma waves go down to 
22 million-millionths of an inch. As to magnetism, there may still 
be in some ancient toy box the little magnet -which the children 
used to have horse-shoe shaped, painted red, with a steel bar 
across the open end. You detach the bar and lay it, or a needle, 
or any small metal object, on a table and hold the magnet close 
above it, and the object will rise from the table, travel across the 
intervening space, and cling to the magnet. (Children always ask 
what makes it do so, and no one is ever able to tell them.) Further, 
there is gravity, which is in action everywhere and always. It 
causes this house, and my room as part of it, to adhere to the 
surface of the earth; and my body itself, when I walk across the 
room, to remain on the floor, instead of floating up to the ceiling, 
like the weightless man in H. G. Wells's story. 

All these are to be classed as radiations. With regard to particles 
there are first the electric currents, transmitted by negatively 
charged electrons. Near the door is a power connection which 
works a vacuum cleaner that is busy in the early mornings. 
Another point brings to the room a weaker current that works 
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the loud speaker in the radio-set; another, the electric heater; 
others, the table lamps and ceiling light. There is also the tele- 
phone by my desk with its connection with the exchange. The 
electric bell downstairs, which I can ring from the bell-push by 
the door, has its own battery. 

The air in the room, that keeps me alive from one minute to 
the next, consists mainly of molecules of oxygen and nitrogen, 
each molecule containing atoms which are complicated systems 
of various kinds of particles. In the air are also molecules of car- 
bonic-acid gas, each molecule made up of two atoms of oxygen 
combined with one atom of carbon these the same as the atoms 
that cohere together to help to make lumps of coal, or, bound 
more closely, will make diamonds. If there comes to be in the air 
more than the right proportion of these molecules of carbonic- 
acid gas I will say that the room is getting stuffy, and will go and 
open the window. It is wave oscillations in the air that carry to 
my ears the sound of the voice of anyone who comes to see me, 
and of my voice to his. And in the room is also my own body, 
consisting of some billions of cells, each one a highly complex 
structure of molecules, each molecule composed again of atoms, 
and ultimately of particles. 

All these things are actual and not abstract. We can speak of 
them in colloquial language. There is nothing metaphysical about 
them. They are parts of the real universe. 



One of the facts of chief importance for our present purpose is 
that, while from the human standpoint we see going on a number 
of separate processes that are very different one from another, 
viewed from nature's standpoint they are not separate and differ- 
ent but are all of a piece. For us, the light of the electric lamp is 
quite another thing from the current passing along the wire; 
a broadcast programme is altogether different from an X-ray 
photograph; heat is different from gravity, the air that I breathe 
different from the cells of my body. But for nature all these are, 
at bottom, either waves or particles. An ether theory would go 
on to say that the waves and the particles are themselves two 
different manifestations of a single element of energy. 
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Another point of great significance is that many of these forms 
of energy are constantly being converted into other forms. The 
electric current in the wire becomes heat in the lamp, and the 
heat, when it reaches a certain intensity, becomes light. The 
current itself has been produced by an engine and a dynamo 
where energy has taken the form of mechanical work; and the 
engine may be worked by steam, produced from water by heat 
"which itself comes from the combustion of coal or oil. Or 
perhaps the current may come from a hydro-electric power- 
station, and there it is energy in the form of gravity that brings 
down the rush of water that turns the turbines that work the 
dynamo. We can watch the glow in a Crookes vacuum tube 
when the particles of an electric current, coming in at one end, 
cause a stream of X-rays to be emitted at the other. Or we may 
visit a broadcasting station, where the intake is again coal or oil, 
or electric current, and the output is Hertzian waves emitted 
from the antenna. We also know that heavy atoms of radium, 
when they disintegrate, will produce particles combined into 
lighter atoms of helium gas; together with electrons, and with an 
emanation of gamma waves as well three different things 
produced from the same source at the same time. 

Newton, discussing *the changing of Bodies into Light, and 
Light into Bodies', says that 'it is very comformable to the 
Course of Nature, wbich seems delighted with Transmutations'. 



Pattern. I come to the last of the ideas basic to the speculation 
which follows. In addition to States, and in addition to Trans- 
formations, we have to take into account differences of Pattern. 
(I use these words in their ordinary senses, and make no attempt 
to give them philosophical or scientific definition.) A piece of 
cloth may be wet or dry, old or new, clean or dirty those are 
its states. It may be thick or thin, large or small, square or oblong 
those are its forms. And it may be woven in stripes, or with a 
geometrical or fanciful design, or perhaps as a tartan that is its 
pattern. Throughout it is the same material, it is the same entity. 
The sea in the tropics may be calm, hot, steamy, flat on the 
surface, motionless underneath: in the Bay of Biscay, it may be 



54 A SPECULATION 

cold and rough, with waves and driving spray on the surface, 
and currents, tides and eddies underneath. But it remains the sea; 
it is still a volume of hydrogen and oxygen gases combined as 
molecules of liquid water, with sodium chloride and other 
substances mingled in it. 

My suggestion is that, if there is a universal continuum an 
ether, and if the ether consists of energy, we may conceive that 
energy may exist, not only in a variety of Forms as we all 
know that it does but also in more than one State and in several 
Patterns. 



The energy with which we are familiar is in a state of activity: 
it is that which produces all the perceptible phenomena of the 
given universe. We would now postulate that it exists also in 
another state, hitherto unrecognized a state of inactivity, of 
quiescence. This would be the matrix, for which we are in 
search, of all activity. 

Being quiescent, it produces, while in that state, no phenomena 
that we are able to perceive. It cannot therefore be observed; or 
described, or defined, for there is nothing beyond itself with which 
it can be related. Why then should we suppose that quiescent 
energy exists at all? Because all the phenomena that we do 
observe lead us to infer that there must be something, outside the 
range of observation, from which they emanate; and because a 
mechanism of active and quiescent energy, with easy transforma- 
tions from one to the other, may be found to be capable of pro- 
ducing all those phenomena. 

The Greeks wrestled with the problem whether a thing can at 
the same time both be and not be: Hinduism is wrestling with it 
still. Western philosophy of the present day will answer that, 
simultaneously, both to be and not be is impossible. But there 
is no reason to question that a thing can, at the same time, both 
be and not act. It may act at one time and not act at another, but 
exist at both. 

This, then, is the suggestion now offered with respect to energy. 
The word Ether would cover energy in both its states. 

On this basis the wave and the particle would be seen as patterns 
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of activity in the ether. The wave is a configuration that advances 
from one place to another place. The particle is not self-moving. 
It has an internal coherence which makes it a discrete entity in 
some cases stable and enduring, in others unstable and transient. 
We shall come later to consider Impetus, and will submit reasons 
for thinking that there is a third normal pattern of ether activa- 
tion, different from both wave and particle, that would account 
for it. 

From these two states, quiescent and active, and from these 
patterns, emerge all the various phenomena and processes that we 
survey as facts in practical experience. 



A theory such as this would involve important changes in 
physics some of them revolutionary. 

First, it is evident that energy itself is never in motion. Its 
structure is continuous; it pervades all matter; it has no inter- 
stices; it has no boundaries other than the boundaries of the 
universe, if such there be. There is nowhere out of which, or into 
which, it could move. Einstein's condition for the acceptance 
of an ether -would therefore be fulfilled. 

Much of the vocabulary usually employed in connection with 
energy would not apply. There would no longer be any question 
of energy itself being emitted or absorbed, transferred or acquired, 
liberated or spent, conserved or destroyed. "While quiescent, it is 
static and eternal. When active, it is the activation itself that is 
the cause of the phenomena the emergence of energy into 
activity and relapse into quiescence; together with its transmuta- 
tion from one pattern into another, or from one form into 
another. 



8 

The transitions from quiescent to active would appear to be 
caused by underlying changes in the conditions of the matrix. 
Although these are not perceptible phenomena and are beyond 
the range of our knowledge, it does not follow that they do 
not occur. On the contrary, it is to be inferred that there are 
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variations of conditions, analogous perhaps to the variations of 
temperature and pressure in our own environment weather 
conditions which, when they reach a certain critical degree, give 
rise to sudden changes in the state of the ether. 

It is evident that activation is also caused by the impact of 
material bodies already in existence. This will be considered 
when we come to the question of Impetus. 

We must conceive, then, that there is a minimum point at which 
activation, however caused, becomes effective in stirring quiescent 
ether into action. Unless there were such a threshold the distinc- 
tion between the two states of energy could not be maintained, 
and an ordered universe could not have come into being. 

It may well be that this threshold will prove to be identical 
with Planck's quantum 'the elementary quantity of action'. 
Expressed mathematically, in our units of measurement, it gives 
us the exceedingly small figure of 6.625 X icr 87 erg. sec. This is 
'Planck's constant ti, which makes so mysterious, and often so 
unexpected an appearance in many physical observations, experi- 
ments and calculations. If that should be so, some of the most 
difficult of the problems of today in physics might be nearing 
solution, including that of ultimate indivisibility. 



We may now be able to form a speculative idea of an ether 
mechanism. 

We may picture a universal ocean of energy, in a state generally 
of quiescence, and producing no perceptible phenomena. It may, 
however, be subject to hidden changes in its own condition; and 
these, or else impacts on one part by material bodies already 
existing in other parts, may stir it into activity here and there 
and from time to time. 

This activity may take the form of radiation: that is to say the 
emission from a given centre of a sequence of spherical waves 
or 'pulses', as they are now beginning to be called. x The original 
cause of emission is the oscillation which is now recognized as a 

1 This is a better word; but I have not used it in this book because I do not wish 
to risk confusing the ordinary reader by bringing in terms that are still unfamiliar 
when familiar ones will serve, even if not quite so well. 
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given characteristic of the atom. A group of such oscillating 
points sets going, in the surrounding quiescent ether, a con- 
tinuous series of expanding spheres. It has long been regarded as 
established that such spheres, from a great multitude of atoms, 
aggregate to form trains of larger spheres capable of travelling 
across the universe. This is somewhat similar in principle to the 
aggregation of sound-waves. (I remember, in London before the 
advent of motor cars, how the sound-waves, set up by the beating 
of the hooves of tens of thousands of horses on the wooden street 
pavements, were amalgamated into a single continuous noise 
the roar of London traffic.) 

The process of activation which is the key to the whole 
matter would consist in the spherical layer of ether, immediately 
surrounding the oscillating atom or atoms, itself becoming active. 
This activity constitutes a fresh impact, which will similarly 
activate the next layer. The first simultaneously relapses into 
quiescence; to be again subject to the same process at the next 
instant. This sequence will continue indefinitely; until the 
source of emission ceases to emit, or until the expansion of the 
spheres, one beyond the other, diffuses the original impulse more 
and more, until in the end it is spent. 

Activation may also be in a pattern different from the radiation 
waves a pattern of particles. These are discrete entities. They 
differ from radiation in that they have internal cohesion, which 
the waves have not; also they are not auto-mobile. They must 
need, however, some initial threshold, therein resembling 
radiation. This would be of the same order as Planck's quantum 
of action; it might be mathematically the same, or it might prove 
to be a constant of a different figure. 

In the ether-ocean we conceive numberless particles continually 
forming, and either enduring or immediately or soon dissolving. 
Some of those that endure may be the free electrons, or other 
particles, which are now known to exist in vast numbers in what 
used to be termed 'empty space*. Some of these may afterwards 
draw together and arrange themselves in various combinations 
and patterns to form the stable atoms of the chemical elements 
that we know. 

So the material universe will have come into being and may 
for ever be in fresh creation. 
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I return to the question of Impetus. 

It is evident that the continued momentum of massive objects 
when put into motion and released cannot be explained in terms 
either of radiation or of particles. The salient point is that which 
is stated in Newton's First Law, that the object moves in a straight 
line: the pattern of activation must therefore be rectilinear, and 
this is not so with either waves or particles. 

A second fundamental point is that the movement is always in 
two successive phases, "which are different in their nature (a) 
the initial movement out of rest into motion, and (b) the impetus 
which then takes over and carries the object forward. The ball 
is first held in the hand while it is being projected, then it travels 
on *by itself*; the bullet is first propelled by expanding gases along 
the barrel of the rifle, then it flies through the air 'independently'. 
Each of the two phases is a distinct event, each being the result 
of a different combination of circumstances. Unless we begin by 
considering them separately we cannot hope to arrive at any sound 
theory of impetus. 

There is another preliminary point which, although obvious, 
is not always borne in mind. We say, both of a bird and of a 
ball, e it flies through the air'; we say, both of a steamship and of a 
sailing-ship, 'it travels across the sea': but there is all the difference 
in the world between the motion of a bird, with its muscles and 
its brain, and the action of an inert collection of molecules such 
as a ball; between the internal engines of the steamship, and the 
external winds and currents that carry the sailing-ship along. We 
are so well accustomed, however, to both kinds of movement 
that we do not stay to discriminate: almost unconsciously we 
assume them to be of the same order. An enthralled football or 
baseball crowd will watch the ball breathlessly to see 'where it 
-will go' : the ball becomes an e it* which is doing something, which 
has, for the moment, a kind of personality of its own. Whether 
an object is active or is passive a bird or a ball we use the same 
language about it; we say *it moves'. To be precise we ought to 
say *it moves' only of auto-mobile objects such as the bird or 
the steamship: of the ball, the bullet or the sailing-ship, we ought 
to say 'it is being moved 9 . 
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This habit is so ingrained that, when scientists took up the 
question, it was natural for them to assume that what they were 
inquiring into was an observed fact an object doing something, 
namely, moving from one place to another place. Every possible 
method has been tried to solve a problem stated in those terms. 
They have all failed; the reason being that what is assumed to be a 
fact is not a fact; what is thought to be an observation is an 
illusion natural, plausible, like the illusion, accepted for 
thousands of years, of the sun moving round the earth; but an 
illusion none the less. If, instead of saying of the inert object that 
'it moves', c it travels on by itself 9 , 'it flies independently 9 , we were 
to say that 'it is being moved 9 , and that our problem is to find out 
what it is that is moving it then we might begin to make 
progress. 

We should be obliged to recognize that the motion is not a 
function of the object at all. Considering separately the two 
phases, we see at once that the first, the initiating movement, is 
caused by some extraneous cause an arm throwing, a gun firing, 
or the like: the second, the continuing movement, is a function 
of the surrounding medium; in the case of the sailing-ship, the 
air with its winds and the sea with its currents: in the case of the 
ball or the bullet, the medium is ... Is what? 

That is our problem; there lies 'the mystery of impetus'. Step 
by step we have argued that there must be a continuum to serve 
as a medium; that the continuum is an ether, consisting of energy; 
that energy may exist in two states quiescent and active, and 
that all the phenomena that we perceive may come from activa- 
tions of quiescent ether and relapses; that these activations are in 
various patterns, of which the expanding spherical waves of 
radiation are one and electronic particles are another. Now we 
are reaching the conclusion that motion also must be a function 
of the ether, but in a pattern hitherto unrecognized that is 
different from radiations and particles. And an essential distinction 
between this pattern and the others is that it must be linear. 

Faraday, who was a pioneer in so many things, may now prove 
to be a pioneer also in this. Whittaker tells us that Faraday's 
studies in magnetism 'had suggested to him the idea of lines of 
magnetic force 9 . He adds that 'Faraday constantly thought in terms 
of lines of force. "I cannot refrain 9 *, he had written in 1851, 
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"from again expressing my conviction of the truthfulness of the 
representation which the idea of lines of force affords in regard 
to magnetic action/' ' 

But if 'lines of force' are one of nature's devices, they need not 
be limited to magnetism. Again and again we find that a model, 
discovered in one set of phenomena, is found afterwards in 
others that had appeared to be quite different. Lines of force may 
give us the clue to the whole problem of impetus. 

We need first to study this new mechanism. "What kind of 
impact is it that will initiate rectilinear sequences of activation? 
What determines their velocity, acceleration, duration? We shall 
soon find ourselves immersed in technicalities. These, therefore, 
are among the matters we have reserved for the Appendices. 



CHAPTER VI 

LIFE AND MIND 



LOOKING back over what has been written so far, the first impres- 
sion is one of incompleteness. We are seeking the real universe: 
as yet we have been discussing only its material constituents. If 
an ether were accepted as the matrix or substance of those con- 
stituents, that would greatly simplify cosmology: it might also 
enable physics to give replies to legitimate questions that are now 
left unanswered. But as a picture of the cosmos as a whole that 
would still be quite inadequate. It has left out altogether factors 
that are the most significant of all. It has left out Life and Mind. 

For centuries attempts have been made, by some of the ablest 
thinkers that the human race has produced, to show that living 
organisms and thinking persons are nothing but the sum of their 
material components. Again and again we have been told that, 
wait a little longer, and chemistry and physics will surely produce, 
from inanimate materials, the rudimentary proto-plasmic cell: 
once that has been done, evolution would account for the rest. 
But it has not been done yet: there can be no assurance that it will 
be done in any foreseeable future. Events may prove this to be 
wrong: it is possible that, at any moment, some team of biochem- 
ists and biophysicists somewhere may make the great discovery. 
When that happens philosophers will revise their premisses and 
start afresh. But meanwhile they are bound to recognize and 
accept the tremendous difference that there is, throughout the 
whole of nature, between the living and the not-living, between 
the thinking and the not-thinking. 

I remember well a personal experience that happened about 
fifty years ago: unimportant in itself, it was striking enough to 
leave a lasting impression. In the early days of the motor car, 
when it was still an unfamiliar, and startling, object in the remoter 
country districts, I was in the back seat of a car on a road in York- 
shire. We were driving at little more than a walking-pace 
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through a scattered village when there rushed out of the open 
door of a public house a large rough-haired Irish terrier. It 
bounded along in front of the car, vigorously barking at this 
strange object. Suddenly there was silence: we felt a slight jolt; 
the car stopped; we got out, and there, on the road, lay the dog 
quite dead. The owner came out, lifted the body by the feet and 
dragged it to the side of the road. The contrast between the dog 
as it had been a moment before full of life, all its organs and 
limbs functioning, heart beating, lungs breathing, brain thinking, 
eyes seeing, throat barking, legs running and leaping; and then as 
it was now all those processes stopped on the instant: no longer 
a dog, with the characteristics of a dog, but the dead body of 
what had been a dog this brought home to me, in a startling 
way, the profound difference there is between life and not-life. 

Someone may be walking in a park in the autumn and pick up 
a chestnut under the trees; he may happen to notice a pebble near 
by on the path. Picking it up also and laying them side by side 
on the palm of his hand, he may stay to think about them for a 
moment. They may be much alike in size, colour, weight; at 
first sight the pebble might be mistaken for another chestnut. 
But the difference between them is fundamental. The pebble 
is what it is: kept for a hundred years and it will so remain. But 
the chestnut is not only what it now is, and is seen to be. It has 
in it also the power to become something else. Let the conditions 
be favourable, and it will gather materials and activity, from the 
soil, from the rain and water-vapour in the air, from the light and 
heat of the sun. In time it will become a great spreading tree; and 
that tree may produce, year after year, hundreds of other chest- 
nuts, every one of them with the same capacities. This potentiality 
is as real as the molecules, atoms and particles of which the chest- 
nut is composed. Throughout the vegetable and animal world the 
case is the same. The difference between the pebble and the 
chestnut is the difference that there is between the material 
components of the universe and the universe in its entirety. 

Science has done many marvellous things; but so far it has not 
explained, much less produced, organic growth and reproduc- 
tion. All the biological sciences together, with all their wonderful 
processes chemical, electrical, electronic cannot do what a 
single grain of wheat does, germinating in the springtime. 
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We are therefore left with a deep differentiation between Life 
and Mind on the one hand and Matter on the other. Whether 
Life and Mind present a second differentiation, as between them- 
selves, is another moot point. Is there a similar division between 
the animal and the vegetable as there is between both of them and 
the mineral? Or are those two of the same order? Is it possible 
that mind is always present, if only in some embryonic form, 
wherever there is life even in the tree, even in the single organic 
cell? Then, if that should be so, would the converse hold: should 
we suppose that wherever there is mind there is also life? Are 
the two in fact inseparable no life without mind, no mind 
without life? 

These are problems in which many take a keen interest: but 
whether they will lend themselves to profitable discussion seems 
doubtful. There is a danger that we should soon find ourselves 
immersed in arguments about the meaning of words and the 
classification of species. What do you mean by life? If there were 
a disembodied soul, presumably it would have mind, but could it 
be said to have life? Or where should the boundary be drawn 
if there is to be a boundary between living organisms to 
which mental qualities can be attributed and those to which they 
cannot? 

This is not so with the difference between life and mind taken 
together, on the one hand, and matter on the other. That differ- 
ence is not verbal or formal, but factual. It is the difference 
between the living dog and the dead dog, between the chestnut 
and the pebble. And this is a problem that cannot be evaded. It 
forces itself upon us insistently whenever we consider our own 
experience the effects which, undoubtedly, our material bodies 
have upon the working of our minds, and our minds upon the 
working of our bodies. It is a problem that both philosophers 
and scientists are studying intensively at the present time the 
problem of the mind-body relation. 



One great step in advance has been achieved in recent years by 
the workers in this field. They have definitely established that 
mechanical processes and laws enter into the working of the 
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nervous system. The stimuli that pass along the nerve fibres and 
provide the sense-data in the brain that enable us to see, hear, 
smell or feel, are electrical. They can be timed and counted and 
measured, with great precision. They are as mechanical as an 
electric current passing along a copper wire, and subject to the 
same physical laws. And within the brain itself are electrical 
activities which are closely connected with the processes of 
thought. 

A large part is played in present-day research by an apparatus 
called the electro-encephalograph EEG for short. It can record, 
by oscillating pens on a rapidly moving strip of paper from a reel, 
the rhythms of electrical processes going on in the living brain. 
Dr. E. D. Adrian, now Lord Adrian, a leader in this branch of 
research, was good enough one day to show me, in his laboratory 
at Cambridge, the working of the instrument, with my own head 
as the subject of observation. Electrodes, attached to metal 
head-bands, are applied to various parts of the skull; weak electric 
currents pass through; in the apparatus near by, the paper strip is 
run rapidly from one reel to the other; the currents, amplified 
about a million times, are relayed to an oscillograph which actu- 
ates the pens; and the pens trace, along parallel bands, several 
series of zig-zag lines: each of these records the rhythmical activity 
of a particular region of the brain. One is asked to shut one's eyes, 
and after a few seconds to open them; then to do a simple sum in 
mental arithmetic, followed by relaxation; and other similar 
tests. When the paper strip is examined afterwards, with the 
points marked when each of the tests had begun and had ended, 
there is in every case an unmistakable variation, at that point, 
in the pattern of the line. The degree of agitation, so to speak, 
is different when the eyes were closed from when they were open; 
still more so when one had been doing the arithmetical sum, 
compared with just before or just after. 

Dr. Grey Walter, in his recent book The Living Brain, says of 
this: 'The electrical changes which give rise to the alternating 
currents of variable frequency and amplitude thus recorded arise 
in the cells of the brain itself; there is no question of any other 
power supply. The brain must be pictured as a vast aggregation 
of electrical cells . . . some ten thousand million of them, through 
which surge the restless tides of our electrical being ... It is 
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when a million or so of these cells repeatedly fire together that 
the rhythm of their discharge becomes measurable in frequency 
and amplitude. 5 



This helps us to understand how impulses from the outer world 
are transmitted to the brain and may constitute its sense-data. 
These are the raw material for one part of our thinking our 
perception. And we know that consciousness may be affected by 
chemical substances alcohol, opium, poisons, anaesthetics, also 
by concussion. But it gives us no understanding at all of what 
happens, in the conscious mind operating normally, as a conse- 
quence of perception, or apart from perception altogether. It 
does not even begin to explain the processes of reflection, choice, 
decision, volition; or the autonomous creation of new ideas, 
conspicuous in the arts. 

Of the ideas originated by the conscious mind it is evident, then, 
that some are based on sense-data and some are not. But in 
the later processes the mind seems to treat all alike: manipulating 
them, so to speak; arranging corresponding patterns in the brain; 
relating these to one another; sometimes also memorizing them. 
This handling of different things in the same way proves to be 
misleading. We are tempted to say: much of our thinking is 
based on the perception of sense-data and is in the nature of 
reflex action; sense-data are the outcome of material, mechanical 
processes, first outside and then inside the body: we therefore 
have a right to infer, in the absence of actual knowledge, that the 
rest of our thinking may well be of the same order. More 
elaborate, more subtle, perhaps long suspended, it will still belong 
to the category of material events. 

But the facts preclude that inference. Electrical and chemical 
events can evoke related thoughts in the mind: but there are other 
thoughts that are not so related, cannot have been so evoked, 
and clearly arise independently, from within. We are led to the 
conclusion, expressed by Professor Eccles in his recent valuable 
work on these subjects, where he says that 'the behaviour of the 
individual particles of matter in the active cerebral cortex . . . 
may be regarded by us as something "outside physics"/ He says 
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also that we are left 'with an account of the specific events in the 
brain which are linked with specific states in the mind', but we 
are told 'no thing concerning the "how" of that linkage'. In 
other words, in the present state of our knowledge, it is a duality 
that confronts us. 



Many of our leading physiologists now recognize this, reluc 
tantly though it may be; and many philosophers accept it from 
the scientists. In an appendix to this chapter I have brought 
together a number of quotations from scientific authorities that 
support this view. I have not attempted to go back to the 
philosopher-scientists of earlier times the Greeks, Spinoza, 
Kant and his successors; for the factual material on which they 
had to rely has been thrown out of date largely supplemented, 
and often entirely superseded, by the new sciences. 

The appendix begins with Thomas Huxley, D' Arcy Thompson 
and Lloyd Morgan, and then comes to writers of the present day 
Lord Adrian, Sir Russell Brain, W. E. Le Gros Clark, Wilder Pen- 
field, W. Grey Walter and J. E. Eccles; some brief extracts are 
added from a recent philosophical lecture by Professor A. S* 
Ewing. 

Sir Charles Sherrington's opinions I would wish to quote here. 
His lifelong labours in experimental neurology, the brilliance of 
his discoveries and the clarity of their presentation, won him a 
world-wide fame. No one will venture to brush aside his con- 
sidered judgements. 

In his Man on his Nature, Sherrington wrote: 'The search in 
that [energy] scheme fora scale of equivalence between energy and 
mental experience arrives at none . . . The two, for all I can do, 
remain refractorily apart. They seem to me disparate; not 
mutually convertible, untranslatable the one into the other/ In 
his Rede Lecture at Cambridge he said: * Strictly we have to regard 
the relation of mind to brain as still not merely unsolved, but still 
devoid of a basis for its very beginning/ I had the privilege of 
Sherrington's acquaintance in the later years of his long life, and 
when I visited him at Eastbourne, where he was then hving, we 
often discussed this question, and others relating to it. (Incidentally, 
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I made a note of a remark of his that 'the leading physicists in his 
day had been materialists, but he thought that was not so now. 
They had been so intent on atoms and the like that they were not 
interested in the problems of mind'.) I remember very well walk- 
ing with him one day in 1946 along the sea-front: I had been 
putting forward the reasons for the dualistic position that I had 
expressed in a book a few years before. He agreed in general, and 
then, stopping and laying his hand on my arm to emphasize what 
he was saying, he added: 'It is perhaps no more improbable that 
our being should consist of two fundamental elements than that 
it should rest on one only/ He expressed that view, in the same 
words, in the concluding sentence of his Introduction, written 
in the following year, to a new edition of his principal work, The 
Integrative Action of the Nervous System. And in his last utterance 
of all, when, in his ninety-second year, he recorded the opening 
talk in a broadcast symposium on 'The Physical Basis of Mind*, his 
final words were: 'Aristotle, two thousand years ago, was asking 
how is the mind attached to the body. We are asking that ques- 
tion still.' 



I had intended to insert here some observations on the sug- 
gestion that a new line of approach to this stubborn problem of 
mind and brain had been opened by the construction of highly 
elaborate electrical computing machines. This type of machine 
seems to imitate some of the processes of human thought so closely 
that it has been popularly called c the electronic brain'. A lively 
discussion has arisen; and the subject has been given the status of a 
new department of science under the name of Cybernetics. * But 
the suggestion has not met with general acceptance; and as the 
conclusion reached is negative, I have forgone any discussion 
of this subject. And I have not attempted to enter upon 
the problems of Extra-Sensory Perception, opened up by the 
researches of Dr. J. B. Rhine (of Duke University, U.S.A.), and 
his followers, described in his books The Reach of the Mind and 
New World of the Mind. His results have not so far been accepted 

1 The word was originally coined by Andr6 Ampere from the Greek word meaning 
'steersman'. 
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generally by biophysicists and psychologists, and it ( is not for the 
layman to venture upon an independent opinion. 

Before ending this chapter, however, I would return for a 
moment to the main point at issue. 

A member of a recent parliamentary delegation to Russia, Mr. 
Christopher Mayhew, was discussing Marxism at an informal 
gathering with one of the heads of the Russian Government, Mr. 
Gromyko. 'But what is your own philosophy?' Gromyko asked 
him. 'Are you a materialist* Is this glass I am holding real or 
not?' 

Here we have a typical example of the persistent confusion 
between materialism and realism. All material things are real; 
but much that is not material is also real. Mayhew might well 
have asked Gromyko in return whether the very conversation 
that was at that moment going on between them was real or not. 
If he said it was not real, then he would have to explain what 
other status it could have in the real universe, in which, un- 
deniably, it was taking place. But if he allowed that the discussion 
was real one event in the universal sum of events then he 
would have disavowed his own materialist philosophy. For 
although the wave-vibrations in the air carrying the sound of the 
voices, and the electric pulses transmitted along nerve-fibres to 
the brain, belong to the world of matter as unquestionably as 
the glass in his hand it cannot be denied that the conversation, 
the arguments on each side, their merits and demerits, are not in 
the sphere of material things. They are events in the sphere of 
mind. Not material, they are nevertheless real. 

We are told that in Russia the ideas of Pavlov are still regarded 
as authoritative, and accepted as a firm foundation for psycho- 
logical theory. They are empirical, based on observation and 
experiment, particularly on certain experiments with dogs. 
Pavlov's dogs were trained to expect their food when a bell rang. 
After a time it was found that saliva began to flow in their mouths 
whenever the bell rang, whether the food was actually forth- 
coming or not. It was argued that the secretion could only be 
the consequence of the thought of food in the dogs' minds, and 
that such thoughts were clearly in the nature of 'compound con- 
ditioned reflexes* from an external stimulus. From that and 
similar examples the conclusion was drawn that thinking in 
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general is a material process; mind is comprised in brain; this is 
the answer to the mind-body problem. 

Lord Adrian in his Presidential Address to the British Associa- 
tion meeting at Oxford in 1954, said of this: 'Pavlov studied 
learning in animals and explained it in terms of conditioned re- 
flexes, but physiologists ever since Galvani have studied the 
reactions of nerve fibres and nerve cells, the units of the nervous 
system, in the hope of explaining what they do in the terms of 
physics and chemistry. This approach at the lowest level can tell 
us little about the way in "which units are organized, but when we 
keep to physical and chemical problems we are in the familiar 
territory of the exact sciences, we know how experiments should 
be conducted and there are great technical advances at our dis- 
posal. It is when we begin to think of organisms rather than 
molecules that we seem to part company with mechanism/ 

Why should we not consider as a test-case, equally relevant, 
not feeding, but its converse fasting; and not dogs, but human 
beings? Every year many millions of orthodox Moslems abstain 
from food from sunrise to sunset during the whole month of 
Ramadan; observant Jews do the same for twenty-four hours on 
the Day of Atonement; Christians in Lent, Hindus and Buddhists 
according to their customs, are abstinent in various ways. How 
can any of this be accounted for on the theory of conditioned 
reflexes? Or think of soldiers deliberately facing death on the 
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battlefield; or martyrs going fearlessly to the stake to testify to 
their faith; or free men risking years of imprisonment, or even 
the scaffold, rather than surrender their principles; with tens of 
thousands of lesser examples in all these, are not conscious 
choice and power of will the determining factors? As a founda- 
tion for a sound philosophy of life and conduct, such facts as 
these will carry more conviction than the salivation of Pavlov's 
dogs. 



It is true that there is always among philosophers, as T. H. Green 
said, *a craving for unity'. They take satisfaction whenever 
diversity can be resolved by some single principle. In this book we 
have emphasized the unity of human history, and have been 
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searching for a single substratum beneath, the variety of the 
physical cosmos. To accept a duality, and to take up an agnostic 
position as to what lies beyond, can never be satisfactory. But 
sometimes this cannot be avoided. When the existing state of 
knowledge does not reveal a unity it is better frankly to say so. 
After all, *a craving' is irrational, and is itself unphilosophic. 

Nevertheless, there are grounds for thinking that there must 
still be something lying hidden, waiting to be discovered some 
'linkage' between mind and brain. Sherrington spoke of our 
being consisting perhaps of two fundamental elements and not 
one, and in this chapter the word 'fundamental' has occasionally 
made its appearance. But it would be well not to interpret it 
too strictly. The obvious fact that physical events do affect 
mental events and vice versa, may lead us to infer that there must 
be some quality that is common to both; or else that both are 
products of some underlying element, at present unknown and 
maybe inconceivable. * Under every deep a lower deep opens', 
says Emerson. 

Perhaps, however, the endeavour to discover the nature of 
thought may be doomed to failure from the outset, for the reason 
that that which is thinking and that which is thought about are 
one and the same. It may be that no introspection can reveal 
the process of introspection itself. There is here no subject- 
object relationship. The mind cannot get a hold on its own 
thinking. 

The Mind can measure things by scale, 
But what can scale or measure it? 

Meanwhile we must struggle to go as far as we can, in this 
province where physics and psychics meet. Lord Adrian, survey- 
ing the scientific progress in this field in recent years, can do no 
more than say: 'I think we are a little nearer the threshold of mind 
than we were.' It may prove to be a long and hard task before 
we reach that threshold, and can cross it, and are able to explore 
at last the mysteries that lie beyond. 



CHAPTER VII 

IMAGINATION 



WE discover that the universe is full of marvels, but is there any- 
thing more strange than our own faculty of imagination the 
power to create mental figments? 

It is innate. It is particularly active in childhood and early 
youth. In the tombs of children of four and five thousand years 
ago we find dolls and other toys images of reality. A child is 
hardly able to walk when his imagination makes him suppose 
that there may be something over there behind the table, 
round the corner: a first sign of independence is when he insists 
upon going to see. Later on, every child loves nothing better 
than to be 'told a story'; fairies and all kinds of magic are the 
favourites. Those fancies are abandoned reluctantly: it was a 
typical little girl who said that she knew there was no Father 
Christmas but she didn't want anyone to say so. 

Among primitive peoples the imaginative instinct continues 
its hold into adult life: spirits of the dead are believed to haunt 
the woods and the fields; great men become gods or demigods, 
immortal and invisible, but concerned with the affairs of the 
living. The earth is full of ghosts; beneath its surface is an inferno 
of spirits and demons. The great mythologies grow up. For 
thousands of years their majestic temples, solemn ceremonies 
and powerful priesthoods determine the beliefs of nations and 
dominate their history. 

The arts arise, creating, within this world of imagination, a 
realm of their own. The visual arts symbolize the gods and 
spirits, portray scenes and people, lend beauty and grace to human 
constructions. 

And, as imagination bodies forth 
The forms of things unknown, the poet's pen 
Turns them to shapes, and gives to airy nothing 
A local habitation and a name. 
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Out of the cave and the hut evolve the Parthenon and the Taj 
Mahal. Music, the most imaginative of the arts, opens other 
vistas. From the chants of the stamping warriors come the 
Odyssey and the Divine Comedy, Hamlet and Faust, the symphonies 
of Beethoven. 



Dreams, illusions and myths are fictions: nevertheless, if they 
are believed to be true, they may affect the events of the real 
universe. The dream of a somnambulist may lead him to step 
out of a window and fall to his death. The places and persons and 
events in a dream are fantasy and may have no relation to reality; 
nevertheless the dream, as such, is a fact, something that has hap- 
pened in the mind of the dreamer: a psychologist might find it a 
useful guide to his mental disposition; a person ignorant of science 
will study some 'Book of Dreams' to find what he should do or 
not do. The histories of ancient times are full of dreams of com- 
manders and oracles of soothsayers deciding whether armies 
should advance or retreat, accept battle or avoid it. 

Wars were waged incessantly for the glory of one god against 
another: neither existed, but both were believed to exist. A 
mirage in the desert may lead travellers to disaster. We know the 
hallucinations that are caused by alcohol and other drugs, and 
their consequences. To see with the physical eye, or hear with 
the physical ear, anything that is itself non-material is scientifically 
impossible: nevertheless many sane and sober people have been 
convinced that they have seen and heard ghosts (complete with 
clothes and voices); and such beliefs may affect opinions and 
actions. In all countries and in all times, including the present, 
the most absurd superstitions have been rife among the people, 
making diem afraid of empty taboos and mutter idle incantations. 

We have recognized that human minds are part of the real 
universe, as much as things. That being so, the ideas formed in 
those minds must also be part of it: mental constructs are real as 
such. We now find reason to add that this holds good inde- 
pendently of the truth or falsehood of the particular idea. The 
consequences of this will be important. As we proceed further 
and apply these conclusions to philosophy or religion, science or 
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politics, we may discover here a clue to much in human history 
that is hard to understand. Imagination is a precious faculty and 
its achievements may be resplendent; but we can see in its errors, 
when it escapes from the control of reason, one of the main causes 
of the misfortunes and disasters that beset mankind. 



But first we must stay for a moment with the arts, for they 
stand apart. In that realm fancy leads and reason is content to 
follow. Poetry, drama, the dance, the cinema, the radio and all 
the prolific literature of fiction, these have their own conventions 
which are so universally accepted that they have become part of 
our subconscious minds. 

The arts may portray reality if they will, but they are equally 
free to roam outside it. On the wings of fancy we may soar far 
beyond the realities of our environment. We take great pleasure 
in this. Indeed most of the works of literature that have been 
accepted through the ages as masterpieces have crossed the 
frontiers of the natural into an imagined supernatural. We think 
of Homer, the Greek tragedians and Virgil, of Dante, Shake- 
speare, Milton, Bunyan, Goethe. 

We seldom notice how constantly in our daily lives we make 
this escape from reality. Of the millions of books borrowed from 
the public libraries every year the large majority are works of 
fiction. The imaginary characters that populate the volumes on 
the library shelves, if they were all brought together, would be 
enough to make a nation: some of these characters are as well 
known and as widely discussed as the most famous persons in 
history. We go into a cinema to see some romantic film and 
find it thronged with people: what they are watching and hearing 
is three times removed from reality. On the screen are photo- 
graphic images, ten to fifteen feet high: these portray actors 
pretending to be other people, who have themselves never 
existed. Yet the audience follow every word and action of these 
phantoms with the keenest interest: they rock with laughter at 
one moment, are moved to tears at the next. 

The arts are mostly make-believe; their conventions are no 
more than pretences; yet we are right to hold them in honour 
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and to praise their achievements. 'Preserve Romance 5 , says 
Meredith; *we exchange a sky for a ceiling if we let it go/ 
Modern civilization recognizes this and is grateful to those 
among us who, having the ability, dedicate themselves to the 
arts. It does so the more readily because it is realizing that the 
age has become too utilitarian and matter of fact: the opposite 
needs to be emphasized. 

But the point I wish specially to make here is that we are so 
accustomed to this world of make-believe that we are liable to 
allow ourselves to be conditioned by it. Between factual and 
fictional the line is blurred. There are philosophies that would 
give to abstractions the same status as to realities. For centuries 
philosophers have been ready to pursue the phantoms of Platonic 
'Forms'; of the 'Values' of Truth, Beauty, Goodness and the like; 
or 'The Absolute* of the neo-Hegelians. In political philosophy 
we are called upon to respect and obey such fictions as 'Destiny*, 
'The economic forces of History', or 'The State, real in its own 
right'. And in religion, the same reverence may be demanded for 
myth as for truth. These matters belong, however, to the subjects 
to be dealt with in subsequent chapters, and we shall come to 
them there. 



But it is not only in philosophy and religion that the imagina- 
tion is liable to mislead us. It happens also in science: especially 
now, when physics, although urging the strictest adherence to 
observation and experiment, has nevertheless been developing a 
new philosophy of its own that is in essence metaphysical. We 
have already referred to the theories that would endow with 
factual reality the fictional abstractions of Space and Time, seeking 
to impose on the objective universe 'a spacetime framework'. 
Heisenberg goes so far as to speak of a 'fundamental principle 
which our science has taken over from antiquity; that is the idea 
of a purposeful and directive force inherent in mathematical 
formulations*. 

It is well therefore to remind ourselves that the whole of 
mathematics lies within the world of imagination. It deals, not 
with things, but with imaginative symbols for things. We become 
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so busy, however, with figures, graphs, diagrams, measurements 
and calculations, that we sometimes come to confuse the symbols 
themselves with the objects symbolized. The extreme case is 
found in Heisenberg's Principle of Uncertainty, which is held to 
imply that, where the prior events that have given rise to any 
particular event cannot be identified and expressed mathemati- 
cally, it must be assumed by science, and accepted by philosophy, 
that such an event was uncaused. 

Whitehead says that: 'The process of thinking ahead of pheno- 
mena is essentially a work of the imagination . , . by science the 
imagination is disciplined and strengthened/ As to the geometri- 
cal conception of Space he says: 'Nature is a theatre for the inter- 
relations of activities. All things change, the activities and their 
inter-relations. To this new concept, the notion of space, with 
its passive, systematic, geometric relationship is entirely inappro- 
priate. The fashionable notion that the new physics has reduced 
all physical laws to the statement of geometrical relations is quite 
ridiculous.' 

'Finally,* says Whitehead, 'we are left with a fundamental 
question . . . What are those primary types of things in terms of 
which the process of the Universe is to be understood? Suppose 
we agree that Nature discloses to the scientific scrutiny merely 
activities and process. What does this mean? These activities 
fade into each other. They arise and then pass away. What is 
being enacted? What is effected? It cannot be that these are 
merely formulae of the multiplication table in the words of a 
great philosopher, merely a bloodless dance of categories. Nature 
is full-blooded. Real facts are happening. Physical Nature, as 
studied in Science, is to be looked upon as a complex of the more 
stable inter-relations between the real facts of the real universe/ 

From the symbolism of the mathematical imagination we must 
come back in the end to these facts of an actual universe, inter- 
preted to us by the help of reason imperfect no doubt, but it 
is the best that we have, and always improving. 'We may take 
Fancy for a companion, but must follow Reason as our guide', 
says Dr. Johnson, summing it all up in a sentence. 



CHAPTER VIII 

INSTITUTIONS 



IN our inquiry into the real universe and man's place in it, we 
have been adding together, one after the other, the elements that 
we find in it material things, life and mind, ideas; among those 
ideas, the figments of the human imagination, and, among those 
figments, the abstractions of philosophy and science. We must 
now come to closer quarters with these abstractions. They have 
a powerful influence, both for good and for evil, on the lives of 
men and the course of history. Here we link up again with the 
initial object of our inquiry to try to detect what are the under- 
lying causes of the misfortunes, disasters and perils of the age in 
which we live, in the hope of finding better ways. 

In his unceasing struggle against the difficulties and perplexities 
that have beset him, Man acts sometimes alone, sometimes with 
his fellows in groups or communities. Experience teaches him to 
form the habits of conduct that are essential to any form of com- 
munal life. Personal habits are generalized into social customs. 
Civilization gradually embodies its customs in Institutions 
domestic, economic, political, religious. To these we now turn. 



The oldest of institutions, and the most fundamental, is the 
Family. It goes back far beyond the dawn of civilization; it 
originates in the biological conditions of the race itself. The 
family arises out of the two-sex mechanism of reproduction, as 
evolved in the birds and the mammals. A male and a female 
secrete microscopic germ-cells, which meet by their coition. The 
two cells amalgamate and develop into a new individual, com- 
bining the qualities of the parents. But its survival after birth 
depends upon the provision, by one or both of those parents, of 
food and protection during immaturity. 

7<5 
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The instincts of self-preservation, sex-attraction and care for 
offspring, are indispensable to the continuance of the line. Where, 
in any individual, one or other of these is lacking, the defect "will 
eliminate itself, since no offspring will survive to transmit it to 
descendants. The same evolutionary causes that had originated 
the family group will ensure its repetition. A father and mother 
showing their child the birds in the garden building their nests, 
feeding their young, teaching the fledglings to fly, are showing 
the pattern of their own home. 

Family groups having come into being, human intelligence 
puts them to further uses. The children remain with their parents; 
they all co-operate in mutual defence or attack, in hunting and 
tilling the soil, in any primary crafts there may be. As population 
increases, the groups find it to their advantage to come together 
in clans; the clans grow into a tribe; the tribes into a nation. 

The family organization continues throughout, because of its 
utility. It keeps the child alive and trains him. It helps its members 
in sickness and old age, in misfortune or disaster. It protects 
them from violence and prevents attack by being ready to avenge 
injury. Property accumulates; parents wish to bequeath it to 
their children; marriage customs arise in order to fix paternity; 
promiscuous intercourse gives place to a publicly recognized 
polygamy, and finally, in most countries, to monogamy. 

Out of this have developed the principal institutions that we 
see around us. The elders of the families 'sitting in the gate*, 
reconciling quarrels, penalizing crimes, deciding the community's 
attitude to its neighbours evolve into the jury, the courts of 
law, the police; delegates are sent to the Council of the Chief, 
or of the King, finally to Parliaments. Codes of law are enacted: 
marriage becomes a matter of legal contract, instead only of cus- 
tomary status: the ownership and inheritance of property are 
legalized and regulated. The State, gathering strength and power, 
enforces the laws, maintains order, prevents or suppresses crime; 
if need be, wages war. Then, in the more advanced countries; 
the State sets up schools, safeguards health, helps the disabled 
and necessitous. Sometimes anticipating, sometimes supplemen- 
ting these activities of the State, a vast network of Voluntary 
Organizations comes into being. They care also for the arts, and 
all forms of culture and recreation; they uphold religion. The 
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rise of science has been adding in our own day a whole class of 
new organizations. 

These multifarious institutions are bone and sinew of our 
civilization. When we look around and compare them with the 
customs and laws of primitive man, or even of the Greeks and 
Romans, we may stand amazed at the complexity, the vigour, 
and on the whole the success, of this highly elaborate system. It 
takes its place as one of the most significant elements in the world 
of reality. 

* Success', but only on the whole. The defects are patent enough. 
The flow of events carries the institutions along; the older must 
adapt themselves to the conditions of a changing age; the newer 
have to consolidate their structure and develop their practice as 
experience dictates. It is often a painful process. Meanwhile the 
living generation has to contend with all kinds of difficulties: it is 
torn by controversies; it may be shattered by wars. In the defects 
of our institutions we may find a main cause of our distresses. 

The family endures at the base of society; but its stability has 
been shaken, particularly in our own time. This is having impor- 
tant effects on the moral climate. 

The family is weakened partly because the new agencies that 
have come into being have taken over some of its functions. The 
Welfare State tends for many purposes to supersede the home. 
(As Lord Beveridge has pointed out, we should rather call it the 
Welfare Society, so as to include the voluntary organizations.) 
In millions of families, the mother goes out to work; even the 
rudiments of education are not taught to the child 'at the mother's 
knee', but at the infant school; later, everything that can be done 
in the schools is given over to them. Health is the care of the ante- 
natal clinic, the school doctor and dentist, of the public health 
service in general. Whoever is in need can look to the community 
for maintenance. Further, the homes themselves are becoming 
less and less fitted for family life. Instead of separate houses, often 
with gardens, more and more of the population are obliged to 
live in small flats, piled side by side and one on top of another in 
vast and forbidding buildings, among crowded and noisy streets. 

In more placid times most families remained stable, generation 
after generation, in the same neighbourhood. Circumstances now 
often lead them to scatter. Local connections have been further 
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loosened by the upheavals of two great wars. And military ser- 
vice, during the most impressionable years of their lives, has taken 
the young men away from the steadying influences of the home. 

In the present century vast changes have come about as the 
consequence of women's emancipation. That the status of women 
has been raised and their opportunities enlarged must indeed, in 
the long run, tend to strengthen the family as an institution. But 
in these early days it seems to be having an indirect effect that was 
little foreseen. All through the ages women have regarded 
marriage as their natural lot, and the bond as unbreakable, except 
for infidelity. Such difficulties as there might be had to be en- 
dured because they could not be escaped. Immemorial custom, 
the commands of religion, the pressure of public opinion, and, 
not least, a sense of duty towards children, all combined to make 
the permanence of the home a matter of course. Now things are 
different. A higher value is set upon individual liberty. Griev- 
ances are not accepted with the old meekness and docility. The 
same rights are asserted on the husband's side, and not contested. 
The consequence is that the legislatures of most countries have 
felt themselves obliged to make the marriage contract less rigid. 
Although the vast majority of marriages hold fast, the minority 
that 'come to pieces' has shown a rapid increase. 

All this cannot be avoided if gross hardship is not to be inflicted 
in the exceptional case; but that it is having harmful effects upon 
the community in general is obvious enough. Easy divorce leads 
to light-hearted marriage. For an increasing number of the rising 
generation, the background of a united home, with an atmosphere 
of lasting affection, will be missing. Children without families 
lack roots. It is well known that the recent great wave of juvenile 
delinquency, leading sometimes to violent crimes, has been due 
more to the absence of parental control, through the break-up of 
families during the war years, than to any other one cause. 

The nineteenth century emphasized social duty and strove to 
enforce it: the twentieth has laid more stress than before on 
individual self-expression. In the sphere of morals, laxity is more 
readily condoned. The tone of novels and plays has been a power- 
ful solvent. A European writer on the contemporary scene has 
said, of a trend conspicuous in recent fiction: 'Virtue and respect- 
ability, so long the objects of praise, become outmoded; they are 
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felt as a source of embarrassed shame . . . Interest is shifted more 
and more from virtue rewarded to evil-doing unpunished/ 

Among the unsettled questions that vex the present age and 
keep it restless, uneasy, uncertain of itself, are many that relate, 
in one form or another, to the relations between the sexes and the 
upbringing of children. And these come from deep down from 
the weakening of the family as a fundamental institution of human 
society. 



At the base, the family; at the summit, the State. Here the 
defects are even more obvious, the injuries more grave, the 
problems more urgent. It is in its politics that our age has suffered 
its greatest failures. In every country, tension between parties is 
chronic; in some, revolution is a recent memory and a constant 
danger. Worst of all, in the international sphere we have the 
disgrace that, in an age that thinks itself civilized, war has per- 
sisted as one of the established institutions of human society. 

Two dynamic forces are ever at work the passion for liberty 
and the revolt against poverty. These two currents have been 
sweeping through the modern world; swirling into eddies where- 
ever they are obstructed; clashing in "whirlpools wherever they 
conflict; flowing in an overwhelming flood when they mingle 
and unite. At one time and place it may be a nation that is 
struggling to free itself from subjection to an alien Power. At 
another it may be the uprising of a people against an oligarchy 
or a King. Or it may be personal liberty that is in question 
freedom for the individual from unequal laws and a denial of 
opportunity. Or lastly and this is now a dominant issue in 
most countries of the world in an age of expanding production 
and abounding wealth it may be an upheaval of the masses of 
a people resolved at long last to free themselves from the bonds of 
poverty and squalor. 

Lazarus, hungry, 
Menaces Dives; 
Labour the giant 
Chafes in his hold. 
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Constant unrest at home; intermittent, but ruthless wars abroad 
that is the overall picture of our times. And these wars have 
come at a moment when the intelligence of man has surpassed 
all records in other spheres in the conquests over nature through 
the achievements of science. It is the tragic paradox of our genera- 
tion that, of all the sixty centuries of recorded history, this century 
has at once the glory of such triumphs and the shame of two wars, 
the vastest and most destructive ever known. 

Men's actions are governed by their ideas. If what they do is 
bad, it is because what they think is wrong. We have to survey 
our ideas afresh and try to put our finger on those wrong ideas 
which have led to the harmful actions. We shall find very soon 
that, more often than not, the fault lies in what we have just been 
discussing mistakes in the form or the working of our social 
institutions, into which we have been led by strange vagaries of 
the human imagination, loose from the control of the rational 
intelligence. 



4 

I will recall some well-known examples. 

The doctrine of the Divine Right of Kings has now been so 
completely discredited and discarded that the great part it played 
for many centuries as a frequent cause of revolution and civil 
war has passed out of memory. The Roman Emperors claimed to 
be, not only divinely appointed, but divine in their own persons, 
entitled during their lifetime to worship in the temples of the 
gods: and this, however questionable the means by which they 
might have displaced the previous divinity, and however scanda- 
lous their own reputations. The myth of divine election was 
revived in the Middle Ages by the Holy Roman Empire. Asserted 
again in this country by the Stuarts, it led to the only war in its 
history between King and Parliament. It was revived once more 
in the nineteenth century, after the fall of Napoleon, in the self- 
styled Holy Alliance of the reactionary Emperors and Kings. 
The tragic deaths of such well-meaning, though misdirected, 
sovereigns as Charles I, Louis XVI and Nicholas H brought this 
fiction to an end in the western world. But it was only in 1945 
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that the present Emperor of Japan formally renounced a divine 
right to the throne based upon a legend of the physical descent 
of his family from a Sun Goddess. 

Monarchy remains as an institution in our own day, but over 
a greatly restricted area and with a much more modest title. A 
hundred years ago all die countries of the eastern hemisphere 
except Switzerland (and San Marino) right across Europe, 
Africa and Asia from Atlantic to Pacific, were still under Em- 
perors or Kings. Now apart from territories of the British 
Commonwealth, Greece, Japan, a few of the lesser States of Asia 
and Ethiopia the only ones that remain are the group of 
monarchies in north-western Europe. These are second to none 
in the efficiency and stability of their governments. But there is 
no longer any pretence of *the Right Divine of Kings to govern 
wrong'. Their title is not supernatural but purely mundane. The 
basis is real. It rests, not on imaginations, but on constitutions, 
written or unwritten, accepted by peoples and administered by 
Parliaments. Here mankind has rid itself of one cause at least of 
recurring revolutions and wars. 

But hardly had that figment begun to fade away when a new 
one appeared to take its place. It was the theory of the Original 
Social Contract. Given prominence at the end of the seventeenth 
century by Hobbes and Locke, and then powerfully promoted 
by the eloquence and enthusiasm of Rousseau, it filled the minds 
of the eighteenth-century intellectuals. It seemed to furnish a 
philosophic basis for the idea of Natural Rights, which was to 
inspire both the French and the American Revolutions. The 
theory was that, since the State exists, it must have had an origin. 
(This was before the advent of the principle of Evolution.) Its 
origin could only have been in some agreement between a people 
and its governors for the promotion of their common interests. 
Unless this is assumed to have been so, the State could not have 
come into existence, and there could now be no such thing as 
Political Philosophy. But the State does in fact exist, in various 
forms; and Political Philosophy does exist also: therefore we must 
presume a Social Contract as its basis. From this it follows that, 
where the governors do not properly care for the welfare of the 
people, they must be held to have broken the terms of the 
original agreement, and it is legitimate to overthrow and replace 
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them. 1 Eager reformers seized upon this queer piece of logic. 
With fervent rhetoric, and contemptuous scorn for any alternative 
that might be offered, they made it the dynamic idea of their 
time. But the concept had one considerable disadvantage. It was 
founded on nothing better than myth. No historian could show 
that any such contract had ever been made, anywhere. So that 
when some man of action a Napoleon, or an Emperor or King 
of Russia, of Austria, Prussia or France set out to sweep away 
democracy and re-establish despotism, he had nothing more 
facing him in the way of an ideology than a fiction. In the clash 
with reality the myth went under. It disappeared and has never 
been heard of since. 

Yet such has been the strange attraction of philosophical fig- 
ments that successors to the Divine Right of Kings and the 
Social Contract of Peoples soon appeared. In the latter half of 
the nineteenth century and the first half of the twentieth a pro- 
fusion of new fictions made their appearance in central and 
southern Europe. Lacking any other faith, the minds of tens of 
millions of credulous and uncritical people were captured by 
these ideas. Where the conditions proved favourable, they suc- 
ceeded in uniting the two currents seething in our time the 
passion of patriotism and the revolt against poverty. They com- 
bined them in some form either of National-Socialism or of 
National-Communism, the first laying chief stress on nationality, 
the second on social change. 

But both were based on myth. 



Hegel held the doctrine that 'The State* is a living entity, real 
in its own right, and supreme. 'It is', he said, 'the divine idea as 
it exists on earth ... It is the ultimate end which has the highest 
right against the individual.' Circumstances soon gave to this 
abstract theory a practical importance. The defeat of Germany 

1 In the Revolution of 1688 the House of Commons passed a resolution 'That James, 
having endeavoured to subvert the Constitution of the Kingdom by breaking the original 
contract between King and People, and . . . having violated the fundamental laws, and 
having withdrawn himself out of this Kingdom had deserted the Government and that 
the throne is thereby vacant*. (January 28th, 1688. House of Lords Records Office, 
Memo. 9(i>), 1955, p- 8). 
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by Napoleon at the battle of Jena was followed by a recoil; a 
great patriotic movement among the people not only aimed at 
redressing the humiliations of the French occupation; its impetus 
carried it on to asserting the primacy of Germany over Europe. 
Prussian militarism was revived and exalted: under Bismarck it 
seized power at home and the initiative abroad. 

The Hegelian idea came just at the convenient moment. Its 
doctrine of an omnipotent state, with a moral law of its own 
devising, gave an appearance of intellectual justification for Bis- 
marck's three wars of aggression against his neighbours, north, 
south and west. 

The doctrine was incessantly instilled into the German mind by 
a movement headed by professors at the universities, Berlin in 
particular. "Always without exception", said Fichte, 'the most 
civilized State is the most aggressive/ Treitschke wrote: "War 
will endure to the end of history. The laws of human thought 
and of human history forbid any alternative, neither is one to be 
wished for/ These ideas, advancing with an ever-increasing 
momentum, culminated in the National-Socialism of the present 
century. Hitler wrote in his Mein Kampf: 'That this world will 
in future be subject to the severest struggles for the existence of 
mankind cannot be doubted. In the end, the urge for self- 
preservation is eternally victorious. Before it, the so-called 
humanitarianism, which is merely a compound of stupidity, 
cowardice and arrogance, melts like snow in the March sunshine. 
In constant struggle mankind had become great in eternal peace 
it must perish/ 

All this found an echo in Italian Fascism. The first article in the 
Fascist declaration of principles entitled, paradoxically, 'The 
Charter of Liberty', proclaimed that: 'The Italian nation, by its 
power and duration, is an organism with a being, and ends and 
means of action, superior to those of the individuals, whether 
separate or grouped, of which it is composed/ Mussolini said, 
in one of many such declarations: 'Fascism does not believe in the 
possibility, or the utility, of perpetual peace . . . War alone brings 
to their maximum tension all human energies and stamps the 
seal of nobility on those peoples which have the virtue to face it ... 
We are becoming, and shall become so increasingly because this 
is our desire, a military nation; a militaristic nation, I will add/ 
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But the concept of a State as a living entity, real in its own right, 
with an inherent power of action and its own moral code, is also 
a figment of the imagination as much as a Divine Right of 
Kings or an Original Social Contract. For a State is nothing 
more than a number of men and women, living together in a 
particular area on this planet, who have organized themselves 
into an institution for certain purposes of common action. Man 
is by nature social; but because, after long ages of evolution, 
human beings have an inborn tendency to co-operate, this does 
not confer reality on the various forms of co-operation that they 
find it convenient to adopt. No one would say, if, for example, 
motor car manufacturers combine in an association to promote 
their commercial interests, or miners form a trade union, or some- 
one in America gives ten million dollars to establish a university, 
that a new metaphysical entity in each case has come into being. 
Similarly when families combine into a tribe, and tribes into a 
nation, and the members of the nation organize themselves into a 
State, no 'living entity, real in its own right* has been brought into 
existence thereby. It is one more fictional abstraction, yet 
another myth. 

Meantime, again in Germany and again under the influence 
of Hegel, Karl Marx had put forward a social theory of his own. 
And once more the seed fell on congenial soil. It originated at a 
time, not of military defeat, but of widespread social misery. 
The Marxist movement was in essence a vehement protest against 
the evil conditions of life for the workers that had been among the 
first results of the Industrial Revolution low wages for the un- 
skilled grades of labour and for many of the skilled; long hours for 
all in the factories and the mines; frequent unemployment; 
squalid housing in the overcrowded working-class quarters of 
the vast new cities. The remedy proposed was a communist 
economy based on a materialist philosophy. But here again, in 
order to give to the whole structure a semblance of scientific 
authority, Marxism needed a fresh figment. It assumed the 
existence of "Historic Economic Forces'. It attributed to them 
the deplorable state of things that then prevailed. But it also held 
that the same supposed 'forces* would, by the same inherent 
necessity, also bring about the cure. The course of past events 
could be analysed scientifically, and the course of future events 
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predicted with equal certainty. The word 'inevitably' became the 
key-word in communist propaganda. The faithful were en- 
couraged to believe that they had the universe at their back. 



This was in essence a reversion to a very ancient idea. The 
probing mind of the Greeks could not rest satisfied with their 
old cosmogony of man-like gods. They realized that there must 
be something beyond, something to which the gods themselves 
must yield obedience. Thus evolved the super-myth of Ananke 
Necessity. Vague, inexplicable, apparently self-created, this was 
thought of as a Power, ruthless and irresistible, governing in the 
ultimate resort both the doings of the gods and the fates of men. 
The belief that has been gaining ground in the modern world is 
similar. This too follows a decline in the old customary religion 
the faith in a personal providence, all-powerful and benevolent, 
actively controlling at each moment the course of human affairs. 
For many minds the experience of the two world wars has made 
it impossible to retain this conviction as a living creed able to 
control men's conduct. So, under the name of 'Destiny', or 
sometimes 'History', the ancient Ananke has come back to life. 
Here, they say, is where final responsibility rests. Here is the ex- 
planation for everything that has happened, is happening, or is 
about to happen. 

Writing about the outbreak of the First World War, the former 
Crown Prince of Germany speaks, in his memoirs, of the year 
1914 as a time *when the enormous pressure of economic and 
political forces was uncontrollably driving the world towards 
the catastrophe of war 5 . Sir Austen Chamberlain, writing of the 
difficulties of British politics in the same year, says: 'Relentless 
Fate, as in a Greek tragedy, seemed driving us all to a catastrophe 
. . . The actors were in the grip offerees stronger than themselves, 
whirled round and downwards like frail craft caught in the mael- 
strom of inexorable fate/ Lord Grey of Fallodon wrote, in his 
Twenty-Jive Years, in connection with an earlier crisis: 'There is 
in great affairs so much more, as a rule, in the minds of the events 
(if such an expression may be used) than in the minds of the chief 
actors/ 
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During the Second World War, Mussolini, orating to a vast 
throng in Rome in June 1940, proclaims: 'The hour marked out 
by destiny is sounding in the sky of our country . . . The declara- 
tion of war has been handed to the ambassadors of Britain and 
France/ A month later, the Foreign Office in Berlin issues a 
statement saying: "Nobody now contests that Germany and Italy 
are predestined to reorganize Europe on a new basis/ When 
things were not going well, Goebbels tells the German people 
that 'History is quite without grace and mercy, and the nation 
must make good by a battle full of sacrifices'; but, he adds, the 
task of this age 'must be viewed by us as a kind gesture by 
destiny'. 

In Dr. Oswald Spengler's monumental work, The Decline of 
the West, which had a vast circulation in Germany in the inter- 
war period, and considerable influence elsewhere, the key idea, 
throughout its thousand pages, is again 'Destiny'. He constantly 
uses phrases such as 'an inherent historic necessity'. He attaches 
prime importance to 'what is named by us "conjuncture", "acci- 
dent", "Providence", or "Fate", by Classical man "Nemesis", 
"Ananke", "Tyche", or "Fatum", by the Arab "Kismet"/ He 
writes, with reference to the territorial expansion of European 
Powers: 'It is not a matter of choice it is not the conscious will 
of individuals, or even that of whole classes or peoples that 
decides. The expansive tendency is a doom, something daemonic 
and immense, which grips, forces into service, and uses up the 
late mankind of the world-city stage, x willy-nilly, aware or 



unaware/ 



It must have been somewhat disconcerting, however, for the 
credulous believers in this Destiny, these Historic Forces, to find 
that the consequences of their intervention, which were so con- 
fidently predicted as inevitable, as often as not did not happen, 
Germany and Italy, 'predestined to reorganize Europe on a new 
basis' when 'the hour marked out by destiny is sounding in the 
sky', failed utterly to do that; the attempt brought them only to 
utter ruin. The 'Doom, daemonic and immense', which impelled 
the German people to expand to annex Alsace-Lorraine, domi- 
nate Austria and absorb a large part of Africa did not save 
them in the result from the loss of everything they had won. 

1 Spengler's term for an industrial civilization. 
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Most of Karl Marx's predictions of a hundred years ago have 
proved wrong. He asserted that, in the heavily 'industrialized 
countries, the poor would grow poorer and the rich richer. The 
gulf between the proletariat, on the one hand, and the bourgeois 
and wealthy classes on the other, would become more clear-cut. 
The struggle between them would be intensified, until it cul- 
minated in each case in a revolution, from which would spring 
a dictatorship of the proletariat. Such countries as might at first 
remain capitalist would inevitably soon be driven to plunge into 
aggressive wars against the communist States; partly for fear of 
their own peoples being subverted by the success of their rivals, 
but mainly because they would otherwise be torn to pieces 
themselves by their own 'inner economic contradictions'. All 
this was in the living womb of history, and therefore bound to 
happen. 

A century has passed. None of it has happened. In the coun- 
tries where the Industrial Revolution has gone fastest and farthest 
Western Europe and North America decade by decade most 
of the poor have grown much less poor; and, owing partly to 
equalizing taxation, many of the rich much less rich. The line 
between workers and capitalists has become less and less rigid; 
the classes more and more overlap. x 

The only great countries where anything resembling a dictator- 
ship of the proletariat has been established are those that were 
the least industrialized and least civilized Russia and China. 
There is no sign that the others are ready to follow their example. 
The United States, where the capitalist system is the most highly 
developed, is not in the least danger of being 'torn to pieces by 
its own inner contradictions*. No western State has the remotest 
intention of attacking Russia and China in order to save itself from 
social revolution: incidentally, it is obvious that that would be the 
one thing most likely to promote it. The fact is that, since the 
end of the Second World War, the only victims of aggression have 
been the unhappy neighbours of the proletarian dictatorships, in 
the belt of countries from the Baltic to the Black Sea Estonia, 

1 It is not possible to say at what point a working-man passes from the category of the 
'have-nots' into that of the 'haves'; but it is known that, in Great Britain for example, 
working-class investments in the purchase of their own homes, in co-operative societies, 
building societies, savings banks, small savings securities and the like amount to thou- 
sands of millions of pounds. 
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Latvia, Lithuania (Finland only narrowly escaping), Eastern Ger- 
many, Poland, Czechoslovakia, Austria, Hungary, Yugoslavia, 
Bulgaria, Rumania; and again in far-eastern Asia, when the 
South Koreans were attacked by the North Koreans, supported 
militarily by China and diplomatically by Russia. 

We see, then, how again and again our political institutions 
have failed to ensure peaceful change, to give us progress with 
order. We ask why that has been so; we find an answer in this 
strange readiness of millions of people, now in one country, now 
in another, to set off, under the leadership of intellectuals with 
more enthusiasm than common sense, in eager pursuit of some 
philosophical will-o'-the-wisp. And no sooner is the last one dis- 
covered to be the illusion that it is than another is sighted glimmer- 
ing over the swamps, and a fresh mass movement rushes off to 
catch it. 

Men's actions are governed by their ideas: wrong ideas lead to 
bad actions: these have been the wrong ideas that have brought 
us so often to disaster. 



This is not to suggest that the institutions themselves are 
fictional. Families, schools, churches, trade unions, voluntary 
associations in great variety, political parties, Courts of Law, 
States certainly they exist, certainly they have their place in 
the real universe. The mistake is in supposing that they, or any 
of them, can be regarded as of the same order as living organisms 
able to do things, able themselves somehow to direct men's 
actions and decide the course of events. 

Then what are they? 

Here we may do well to bring in the concept that we have 
found serviceable before, and say that Institutions are Patterns. 

The pattern may sometimes be localized and visible. Schools, 
universities may repeat the same pattern over and over again in 
different places: there are teachers and pupils and special buildings. 
Or you may watch a Parliament at work in its Chamber the 
House of Commons, the French Assembly. Indeed it is often 
easier to visualize and describe an institution by naming its 
domicile than its composition or functions. In Washington the 
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Presidency and its activities are spoken of as The White House, 1 
Congress as Capitol Hill, the Army Department as The Pentagon. 
In London we have The Palace, Downing Street, or Whitehall. 

In many cases, however, the pattern is not localized, but is 
diffused and invisible. Trade unions may all be more or less of 
the same pattern, with the same kind of rules and organization, 
and given legal existence by registration under a general Act of 
Parliament. But each union is scattered wherever its members 
may be all over the mines, or factories, or workshops of the 
industry. A great Church Roman Catholic, Anglican, Metho- 
dist is not only where its headquarters are, or its places of wor- 
ship. It is universal. Wherever its adherents are to be found, 
wherever two or three are gathered together, or even where one 
is, solitary in his own home the Church is there. 

When we were discussing this matter in an earlier chapter, it 
was clear that, although patterns were realities, they did not 
exist as entities, self-sufficient in themselves. There must always 
be something else that carries the pattern. In physics, for example, 
we found that waves were patterns of or in water, or air, 
or maybe ether if there is an ether. When we were dealing 
with the mechanism of mind, we found that it too worked in 
patterns, this time of electrical activities in the brain and nervous 
system. In material objects we are accustomed to see the same 
pattern again and again printed on wall-paper, woven in cloth, 
stamped on coins. But there has first to be the paper, the woollen 
cloth, the metal discs. You cannot have pattern in the abstract 
except in the imagination, in the world of thought. So now, if 
we speak of institutions as patterns, we must at once ask ourselves 
what it is that is being patterned. 

The answer is obvious enough. Human institutions are patterns 
of individual human beings. These are the stuff, the substance. 
These constitute the physical reality. 

8 

The State consists of its citizens. There could be no State if 
there were no citizens; no House of Commons if there were no 

1 The word 'Pharaoh 1 in the Egyptian language originally meant 'The Great House*. 
, C The Sublime Porte, for the Government of the Sultan of Turkey; The Vatican, 
The Quirinal, etc. 
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Members of Parliament; no Law Courts if no judges and lawyers; 
no army if no soldiers- 
Each individual can be in fact lie always is a unit in more 
than one pattern at the same time. In any civilized country he 
will be a citizen of the State. Also, normally, a member of a 
family. He can be a member of a Church as well, of a political 
party, of a trade union or professional association, of a club 
social, musical, athletic, or the like. 

Individuals enter a particular organization; they may go out again 
and others come in: the pattern persists. As Queen Elizabeth II 
has said, addressing a parade of the Grenadier Guards: 'The Regi- 
ment does not change; it is only the men who stand in its ranks/ 
Yet patterns may be modified, perhaps imperceptibly and over 
long periods. A Church, keeping its name and aspects, may 
abandon or vary in one century some of the doctrines it had 
taught earlier. Or an institution may be suspended for a time and 
then resume; or it may be dissolved or superseded. 

We must not picture all this as though it were a rigid system of 
fixed patterns impressed upon a human society once for all, into 
which individuals must fit themselves as best they can. It is far 
more fluid. And it is not imposed by any external agency. Con- 
ditioned only by the physical character of the planet we inhabit, 
the institutions of a nation are the product of the people them- 
selves. No Divine Right, no fictional Destiny or Historic Forces, 
no evolutionary law of automatic progress, no metaphysical fable 
of any kind is to be made responsible. It is something much more 
tangible, more easily understood, closer at hand, that is responsible 
the will and actions, or inactions, of the men and women who 
are the nation. 

And it is not enough to say that it is the structure of the insti- 
tution that matters; that all will be well if we draw up a perfect 
democratic constitution, or an ideal system of jurisprudence, or 
even, perhaps, a Charter of World Government logical in every 
article and unchallengeable. The working is as important as the 
structure: even more so, for an imperfect constitution, served by 
men of good sense and good will, will do better than one more 
perfect in its drafting but less fortunate in its constituents. It has 
been well said: Institutions are like fortresses. They must be 
well designed and manned/ 
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Lastly, having expelled all the other fictions, let us not allow 
one of them to slip back surreptitiously, and tempt us to shift our 
responsibilities on to a figment termed mankind. "Mankind? 5 said 
Goethe. 'It is an abstraction. There are, always have been, and 
always will be, men and only men.' 

And they are not men idealized, as by the French eighteenth- 
century philosophers, but as they really are; as we see them in the 
streets or the villages or, each one of us, in our own looking- 
glass, every day. 



CHAPTER IX 

CONDUCT 



HERE we reach a fresh stage in our search for reality. From now 
on it is primarily the individual that we have to consider. Post- 
poning, for the time being, theological questions; taking as given 
our terrestrial habitat in its cosmic setting; shaking ourselves free 
from the imaginary abstractions that cling to us so persistently; 
and recognizing that our institutions, the framework of our 
civilization, are nothing but ourselves, in various patterns, over 
again we pause for a moment and look around. What we see 
is nature, with its varied phenomena, material and mental: 
among them, human beings thinking and acting. And nothing 
else. 

Each human being is single and autonomous; but he is not 
solitary. He cannot be thought of he cannot exist apart from 
his environment: or rather we should say environments, for they 
are many. They are of all dimensions from the home to the 
city, the country, ultimately the whole globe. And they extend 
through all periods of time from the remotest past to the actual 
present, and on into an unlimited future. Subject to terrestrial 
conditions and still leaving in abeyance questions of theology, we 
reach the conclusion that the individual himself, with others like 
him past, present and future must accept responsibility for 
everything that has happened, is happening or will happen. For 
there is nowhere else that responsibility can lie. 

The rest of our inquiry will concern itself therefore with indi- 
vidual conduct. It is there, if anywhere, that we must find the 
causes, and seek the cures, of the evils that afflict us. 



But here again, as so often before, when we are ready, and 
eager, to set out into new country, we find ourselves held back 
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by some fundamental problem to which neither philosophy 
nor science gives any agreed answer. Here it is the question of 
Freewill. 

There are those who say: 'You speak of the human person, 
his power of choice, freedom of action, moral responsibility: but 
what do you suppose this personality to be this Ego, this alleged 
freedom?' Does it not all begin in a single fertilized germ-cell, 
with its chromosomes and genes; and do not these embody 
characteristics, transmitted from prior generations, which have 
already predetermined its own character? And have not Freud 
and his successors shown us conclusively that, as part of our 
heritage, we possess unconscious and subconscious minds, bring- 
ing with them primitive racial impulses, accumulated through the 
centuries, which are constantly breaking through, in instincts and 
intuitions, to dominate the conscious ? Is not the individual born 
also into contemporary environments which shape and condition 
his every thought and action? That being so, your supposed 
freedom of choice, they say, is nothing better than illusion. The 
will of the individual and its decisions, apparently free and spon- 
taneous, are in fact no more than the necessary consequences of 
influences, either seated within the mind itself or else external 
and social, which are altogether beyond his power to control. 
Here, then, is the message of modern science, and philosophy can 
do no other than accept it. From this it would follow that the 
whole structure of our ethics has to be rebuilt now from the very 
foundation. To talk of personal responsibility is out of date. 
Praise and blame, reward and punishment are quite outmoded. 
Our courts of justice are seen to be essentially unjust: it is not the 
criminal that is to blame but the society that produced him. Every 
fault, every vice, every crime even, is to be viewed with 'broad- 
mindedness*, toleration and compassion. Tout comprendre cest 
tout pardonner. The schoolmaster, the preacher, the judge on 
the Bench or the legislator in Parliament, has no right to censure 
or penalize; public opinion today, or history tomorrow, must not 
presume to assess merit and demerit, to approve or condemn. 

Are these opinions right or wrong? We shall not get far with 
our survey of human conduct as a vital factor in the real universe 
unless we make up our minds about this, one way or the 
other. 
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Scientists are so busy exploring the obscure and unknown that 
when, after long effort, they succeed in making some striking 
and valuable discovery it is not surprising that they should some- 
times be tempted to discard the obvious and undervalue the 
familiar. Freudian psychoanalysis is a case in point. The 
pioneers, having established the importance of the unconscious 
and subconscious, may be inclined to present them as all-impor- 
tant. Where, as is often the case, there is a conflict in the mind 
between present conscious will and inherited subconscious 
tendency, it would be the tendency that we must expect to 
dominate. In so far as psychoanalysis is brought into this argu- 
ment in support of philosophic determinism, it must mean that 
or nothing. If, however, this is disputed, if it is said that psycho- 
analysis claims no more than that inherited tendency must be 
taken into account, and that, though often decisive, it may some- 
times be resisted and overcome, then die whole position is sur- 
rendered. For that would be to admit that the conscious is still 
a factor; that the personal will has independence; is real in its own 
right; can choose whether to surrender to subconscious impulses 
or to fight against them. It would be an admission that the 
individual human will is not always the prisoner of a preordained 
necessity. 

No one suggests that this freedom is unconditioned. Of course 
heredity and environment, 'nature and nurture', always come in. 
But let us not fall into the mistake of supposing that the autono- 
mous power of the individual person to reflect, to choose and to 
act, must henceforth be ruled out; that because the unconscious 
and the subconscious have importance, the conscious now has 
none. 

All these heredity, the genes, the unconscious and sub- 
conscious, the effects of environment are merged in the per- 
sonality of the individual. There emerges something new and 
different. It is his power of choice, what we are accustomed to 
call his freewill. 

All this has led to much learned debate on the nature of 
Causation. It is asked: *A cause A is followed by an effect B: 



96 CONDUCT 

how does that come about: and how, in such a process, can 
novelty ever appear?' The reply may be simple. This A-B rela- 
tion never in fact occurs. Never in the history of the universe 
has any event been the consequence of some single event; always 
of a combination of a number of events. When something 
happens and we try to find why, we usually mislead ourselves 
by looking only for the one abnormal and final event which 
completes the combination and brings about the result; taking 
for granted the many normal events that have combined to create 
the situation itself. 

To give an example let us say a man smells in the night an 
escape of gas: he takes a box of matches and goes to look for it; 
there is an explosion and he is killed. The coroner's inquest finds 
that his own action was the cause of the death; and that is sufficient 
for all practical purposes. But anyone could write down a long 
list of previous events which are not taken into account because 
they belong to the usual state of things, although if any one of 
them had been absent this accident could not have occurred. For 
instance the existence of coal and of the mining industry; the 
use of an explosive gas to light our houses; the fact that this house 
was lighted by gas and not electricity; the leak itself, due to some 
defect or negligence; the man having a box of matches at hand 
and not an electric torch, and his not knowing better than to use 
them had any one of these factors been missing the event 
would not have happened: the moment they all came together, 
the explosion took place. The causality lay in the combination. 
And so it is with every event, of every kind. 

There is therefore no mysterious 'Law of Causation' that makes 
things happen and that needs to be described, defined and ex- 
plained by philosophers. It is a question merely of succession: 
when the prior events are such that the combination of them will 
produce a certain result, then, that combination being effected, 
that result will ensue, and if not, not. 

There is, however, one law or principle, or fact, name it 
what you will which is of the essence of the matter; it is usually 
termed the Law of the Uniformity of Nature. This asserts that 
if one set of events, when brought into combination, has been 
followed by a particular event, then any other set of events, if 
precisely the same, will always be followed, when combined, by 



FREEWILL AND DETERMINISM 97 

another similar event. The prior events are termed causes, the 
subsequent events, effect. 1 

There is no ground for supposing that causation in this sense 
applies everywhere else, but not to human decisions and actions. 

4 

The process of the emergence of novelty is normal in all living 
organisms. It is usually a gradual process and we can watch it 
happening any day. Indeed we are so familiar with it that we 
seldom stop to think how remarkable it is. 

Last year I was given, as a present, a hyacinth bulb in an elegant 
little pot: when spring was at hand we put it on a table in this 
room and watched it growing day by day. First there appeared 
at the top of the bulb the two little green specks, which quickly 
developed into strong shoots, that served as a shield for the 
sturdy stalk that was pushing its way up between them. Then, at 
the tip, appeared a compact cluster of embryo buds, which pre- 
sently unfolded into the column of perfect flowers, with their 
characteristic colour and scent, each one containing seeds of pos- 
sible future generation. We called it the daily miracle. In the end 
was something altogether different from, the bulb that we had 
had at the beginning. There will have been at that time, in other 
houses or gardens, millions of hyacinth plants doing just the same. 
But each one was unique, with its own independent life, its own 
growth and efflorescence and power of reproduction. 

Consider now a new-born infant. In nine months it has passed 
through the successive embryonic states from a single cell to a 
human personality. The process of development continues un- 
interruptedly after birth. The infant at first is small, helpless, 
passive. It is not blind, as most mammals at birth, but it cannot 
focus its eyes: it accepts and digests food, but only as milk: it 
cannot masticate: it cries, but caimot talk: moves its limbs, but 
cannot crawl or walk. In the course of the next few weeks or 
months it will have doubled its weight, and all those other capa- 
bilities will have begun to appear. It develops, as the plant has 
developed, through its own inherent vitality. With the human 
organism, mental capacities begin also to show themselves. 

1 'The philosophy of Hume was nothing more than the analysis of the word "cause** 
into uniform sequence.' Benjamin Jowett. 
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The psychologist tells us that with the child 'there are two 
critical points in this development which mark the beginnings 
of new levels; at round about the age of eighteen months repre- 
sentative activity begins: there is evidence then for the existence 
of ideas or images detached from present reality . . . The second 
critical point in the development of thinking occurs in general 
between the ages of seven and eleven, and is marked by the 
sy stematization and decentralization of thought . . . Our mature 
capacity for judgement is a highly evolved instance of the assimi- 
latory activity which is also present at the very beginning of 
intellectual development*. 

The psychologist is describing in technical language what is 
already common knowledge. Every young father and mother 
can see this happening in their own children. Month by month, 
year after year, they watch with pleasure and pride the child 
developing 'a mind of its own'; later maybe with anxiety also, 
as the adolescent boys and girls insist more and more upon 
following their own bent, perhaps at the risk of mistakes and 
failures. This independent power to choose and will to act does 
not come at a particular moment as some miraculous gift. It 
comes gradually and late; but as easily and normally as seeing or 
hearing, walking or talking. At the end we have the person, the 
Ego body and mind interfused. To quote Whitehead again: 
"No one ever says, Here am I, and I have brought my body 
with me/ 

Viewing the situation as a whole we conclude that every 
human action results from a combination of factors. These are 
the working of the physical universe; the activities of the sur- 
rounding society; the characteristics inherited by the individual; 
and his own autonomous will. The essential point is that the 
event that is happening is indeed a combination, not an aggrega- 
tion; not merely the result of a number of prior causes added 
together like a sum in arithmetic. Something new and different 
has appeared. In the vast succession of effect following cause, 
here at this moment, through the act of volition, a new cause has 
been born into the universe real, unique to give rise in its 
turn, in conjunction with others, to further events in the future. 

Included in our heritage is the capacity to go beyond the 
heritage. And this is the most important of all, for it is this that 
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keeps the future open. We are not living in a closed system. 
Within limits that are given, we ourselves are shaping it. 

In this controversy, now so ancient, the principle of Freewill, 
with its consequence of the moral responsibility of the individual, 
has always been the side taken by common sense. People observe 
what is happening in their own minds. They know also that, 
unless such responsibility is accepted, life in communities would 
be impossible. Philosophers and scientists would be ill-advised 
to brush this aside as naive and of 110 account. A practical world, 
set upon finding solutions for problems that are urgent and vital, 
will prefer to rely on personal introspection and social experience 
rather than on logical refinements. 



Our inquiry has brought us now into the region of ethics. 
Social institutions are part of the real universe: they cannot work 
well, or even at all, unless the men and women who compose 
them act properly towards one another. A study of reality, 
therefore, must include a study of human conduct. 

Ethics seeks to answer two questions. The first is What is 
right and -wrong? The second is Why should we do right 
when to do wrong is more agreeable, or seems more advan- 
tageous 5 

Philosophers have continually been trying to find some formula 
which will supply a compendious answer to those questions. 
They speak of the Absolute Good; or the Ultimate Values of 
Truth, Beauty and Goodness; or the Categorical Imperative. 
Taking these universals as given, the particulars are to be deduced 
afterwards. Our intuitions; the dictates of conscience; the innate 
satisfaction in doing right, or remorse after doing wrong these 
are looked upon as a common inheritance, the same for all men* 
They are to have priority. The applications follow, and give us 
the code of the Moral Law. 

But with this the philosophers of the empirical school are not 
content. They are sceptical about all a priori generalizations. 
'Truth, Beaxity and Goodness* 2 they can find no substance in 
those terms: not until they have been broken down into particu- 
lars will they get any meaning that can be grasped by the mind. 
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'Intuition' ? we may fare badly indeed, as recent world history 
has plainly shown, if we are led to put our trust in intuitions 
unless they are supported by experience and justified by reason. 
* Conscience the Categorical Imperative'? but what is to be 
done when, as often happens, the conscience of one man, or 
creed, or nation commands one thing and other people's con- 
sciences command the opposite? In the wars of religion the 
Crusades or the Reformation have we any right to say that 
one side was more sincere, more conscientious, according to its 
lights than the other? When, under the Tudors, Protestants sent 
Catholics to the scaffold and the stake, next Catholics sent Pro- 
testants, and then the opposite again where shall we find that 
'innate sense of right and wrong, common to all men* that is to 
be relied upon for guidance? Or to come to an outstanding 
instance in our own time, no one was more sincerely guided by 

* J O / 

conscience in all his doings than Mahatma Gandhi: but his 
murder was not the work of some ordinary criminal, but of a 
conscientious devotee of orthodox Hinduism, bitterly opposed to 
Gandhi's principles of universal religious toleration. After his 
arrest the assassin said: 'Cut me in pieces, and I will still maintain 
I did right/ Conscience clashed with conscience. 

An eminent writer on these subjects has said: * Although we 
hold it to be wrong of a person to act against his conscience, we 
may at the same time blame him for having such a conscience 
as he has'; and probably most people would agree with that. But 
if so, we shall have abandoned any claim of conscience to be 
absolute. If we are justified in blaming someone else for the 
kind of conscience that he has, then clearly we are no longer 
accepting individual conscience as the touchstone of right and 
wrong. 

The realist philosopher starts at the other end. He does not 
begin by trying to discover The Absolute or to define The Good. 
He begins by asking what particular ideas or beliefs, thoughts or 
actions, events or objects, are in fact accepted as good. Experience 
has taught mankind what they should be, and why they ought 
to be accepted. 

The primary good for any living organism is to exist. *No one', 
says Spinoza, 'can desire to be happy, to act well and live well, 
who does not at the same time desire to be, to act and to live, 
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that is to say, actually to exist. No virtue can be conceived prior 
to this, the endeavour, namely after self-preservation/ 

Other elementary goods arise from our bodily nature. Health 
rather than sickness, to be fed rather than starve, a shelter from 
the weather that these and the like are 'good' no sane man 
would deny. Civilization advances, bringing with it new 
pleasures, intellectual and aesthetic. The arts develop the arts 
of language oratory, drama, poetry, prose; the visual arts; 
music, dancing. Pleasures like these are among the good that men 
value. To make life in communities possible, certain qualities in 
the citizens are also necessary honesty, truthfulness, orderly 
behaviour, public spirit. We call good those who possess them, 
bad those who do not. 

Such valuations, however, are themselves not absolute, but 
must be relative to individuals and circumstances. If mouse 
meets cat, is that a good thing or a bad thing? Evidently it is 
good for the cat and bad for the mouse. New knowledge may 
turn an action that one generation would universally regard as 
a good deed into one that a later generation would condemn with 
equal unanimity as anti-social. When Uncle Toby, in Sterne's 
Tristram Shandy, took the fly out of Widow Wadman's eye, and, 
opening the window, let it escape, saying, *Go, get thee gone, 
why should I hurt thee? this world surely is wide enough to 
hold both me and thee' that was praised as a charming piece 
of sentimentality doing credit to a kind heart. But when Pasteur 
and the bacteriologists had shown that house-flies may be carriers 
of diseases, so that Uncle Toby's particular fly, if it had been 
infected, might have contaminated the food in the larder and per- 
haps caused the illness or death of a child, then his act -was no 
longer amiable and praiseworthy. To eliminate the house-fly had 
become a social duty. What had been right in the eighteenth 
century is morally wrong in the twentieth. 

Always and everywhere such discussions about particular cases 
are going on, and judgements arrived at. Opinion adjusts itself 
to new discovery. Personal habits and social customs change 
accordingly. The moral code evolves. 

There is indeed a continuous evolution of ideas: it operates 
within the minds of men through much the same process as the 
natural evolution of organic species by competition, struggle 
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for existence, survival of the fittest. Survey the history of the 
human intellect from primitive times and we shall see that pro- 
cess in action: we can watch it now. Worship of imaginary gods, 
human sacrifice, obedience to omens and portents; attacks of 
clan against clan, tribe against tribe, the extermination of enemies; 
battle as the arbiter of justice, the duel as the Court of personal 
honour; slavery, serfdom, caste untouchability all these had 
been accepted, in one age or another and in one region or another, 
as natural and normal. Now they are not. Formerly they were 
morally right; now they are morally wrong. At this very hour 
we may see among the enlightened peoples a deliberate effort to 
eliminate international wars from the recognized institutions of 
the civilized world, to put war too under the ban of the 
moral law. 

We find here the beginnings of an answer to our first question 
What is right and wrong? We have brought together examples 
of a variety of ideas, customs and actions that are good. Each one 
is recognized as such by a consensus of opinion; and this consensus 
has itself been arrived at from long experience. To seek these is 
right conduct; the contrary is wrong. 

But this is not enough to give us a system of ethics. It only 
lays a foundation for a system. It has indeed allowed us to escape 
from the futile attempt to find a single formula for the good life. 
We see at once that any definition wide enough to be complete 
would be too vague to be useful. And we shall no longer be 
trying to build first a visionary roof in mid-air, and then to hang 
from it a real structure. We have been laying a firm foundation 
in the solid earth of fact and experience. 

The structure itself, however, has still to be built. For the 
ordinary man is not a philosopher, and is too busy with daily 
affairs to try to become one. He would be bewildered and help- 
less if he were given nothing better than a long catalogue of 
desirable things, and was left to use his own judgement and 
choose his own course in each contingency as it arose. 

To begin with some metaphysical abstractions, and to work 
downwards by deduction, has not succeeded. But we cannot do 
without general principles. Only we may arrive at them best 
inductively, from below, from particulars; and these will already 
have been found by experience in the world of reality. It is just 
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this that mankind has been doing ever since civilization began 
and is doing now. 

In ordinary daily life everyone can observe among his neigh- 
bours examples of truthfulness, let us say, and honesty, of courage 
and endurance, of self-control, sympathy and affection; and he 
will find them also in himself. Life will have shown him how such 
qualities lead to the welfare of the individual and of the com- 
munity as well, while their contraries prove harmful to both. 
Therefore we call such qualities the virtues, their opposites the 
vices; the first to be praised and fostered, the second to be blamed 
and extirpated so far as may be. That is to say, we go beyond 
our list of particular good objects by adding to it the promotion 
of right-doing in general. 

The overall importance of this is quickly recognized. Right- 
doing becomes, not merely one means among others to an end, 
but an end in itself. The structure of ethics is completed in the 
universal moral law. 



But before we pass on we must bring into question a view of 
the nature of morality which has always been supported by many 
ethical teachers and is still widely held, but which may be seen 
to be fallacious and a source of confusion. 

It is commonly assumed that morality consists in self-sacrifice, 
and that self-interest is its opposite; altruism is the only virtue, 
egoism always a vice. This, indeed, is held to be the teaching of the 
Golden Rule, universally regarded as the essence of the moral 
law. And if by egoism is meant mere selfishness the pursuit of 
self-interest regardless of the well-being of others, then that would 
no doubt be true. But if we take egoism to include a care for the 
interests of the individual which are legitimate in themselves, and 
which, by directly promoting his own welfare, will also indirectly 
benefit the society in which he is a unit, then the principle is 
mistaken and misleading. As Spinoza told us, for the individual 
to keep himself alive is a prior condition of the good life; and the 
good life itself includes a man's own health, education, efficiency 
and happiness. Further, if it is his duty to help make possible a 
good life for the members of the society, is he himself not also 
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among the members, and why should he he the only one to whose 
welfare he should be indifferent? 

Nor is this what the Golden Rule requires. The Old Testament 
says: 'Thou shalt love thy neighbour as thyself 9 , and the New- 
Testament: 'Whatsoever ye would that men should do unto you, 
even so do ye also unto them/ Confucius says the same: 'Tzu- 
kung asked: "Can one word cover the whole duty of man?" The 
Master said: "Fellow-feeling, perhaps. Do not do unto others 
what thou wouldst not they should do unto thee." * But none of 
these says: 'Care for thy neighbour and not for thyself/ On the 
contrary they take the treatment that one would -wish for oneself 
as the very standard of one's duty to the neighbour: egoism is 
made the measure for altruism. Both, in proper degree and 
balance, must be elements in morality. 



We turn to the second question Why should we do right 
when it is more agreeable or seems more advantageous to do 
wrong? 

Here we shall follow the same methods as with the first ques- 
tion, and as indeed we have followed throughout this book. We 
shall look first to see what is actually happening in the everyday 
world: we shall examine what are the motives that are in fact 
leading you and me and our neighbours to act rightly, when we 
do act rightly, and wrongly, when that is what we do. And we 
shall not spend our time in trying to discover any single under- 
lying ethical principle when it is clear from the outset that the 
problem itself is not single but multiple. We shall not look for 
the sanction for ethics, in the singular, but for sanctions, in the 
plural. And the moment that we begin to look we shall see them 
in full activity, both within our own minds and everywhere 
around us. 

For there are the two factors engaged the person and the 
community. 'All life is a commerce between Self and Not-self, 
as Dr. Radhakrishnan says. It is so physically, between the body 
and its environment. It is so in the world of thought. And it is 
so in morals. 



SELF AND NOT-SELF 

When the individual comes upon the scene the community- 
is already there. The social atmosphere is all about him: he can 
no more help breathing it in than his lungs can help breathing in 
air. The moral environment, such as it is at that time in that place, 
is part of this atmosphere. An infant, he finds it in the family; a 
child, in the school; all through his life it is in the newspapers, 
books, broadcasting, in cinemas and theatres, in colleges and 
universities, in churches, in the Parliament. It is in the talk and 
behaviour of every person he meets: each one is part of his en- 
vironment, as he is part of theirs. Whatever ideas political, 
religious, scientific, philosophical are pervading the minds of 
the people and influencing their behaviour will also affect his 
own. If the tone and temper of the society is moral, the more 
likely that he will be moral: if it is immoral, he may soon become 
the same. The social influence may even transcend, by anticipa- 
tion, his own life: the statesman will assert his faith in his own 
action by saying that he is 'ready to abide the judgement of 
posterity*. 

Perennial and all-pervasive, this social influence is of vast 
importance. It acts through personal contacts and public opinion, 
and through the State and other institutions educational, 
religious, legal. Its instruments are approval and disapproval, 
praise and blame, reward and punishment, fame and infamy. 
These are the social sanctions of ethics. 

In return, the individual, consciously or unconsciously 
exercising his own independent will as one member of the 
society among the rest, contributes his quota in creating those 
social sanctions and in applying them. 

'One man in his time plays many parts': and not only in the 
seven ages, but in quite as many distinct capacities. 

He (or she) is in the first place a member of a family. 

He is a learner: in the early years of life that is his principal 
concern; but education, in one form or another, is lifelong. 

Economically, he is usually a worker, paid or unpaid; a 
producer of goods or services. 

He is always a consumer; and, as such, decides what shall be 
produced: demand is the arbiter of supply, and the two together 
determine price. 

In a democratic country he is a citizen, shaping the character 
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of the State and its policies; and. also a subject, paying obedience 
to the laws that he has himself helped to make. 

He is often the member of a Church, and of other voluntary 
organizations. 

And first and last and all the time, he is his own self: a person, 
with a freedom of will and choice of action that is independent; 
emergent from circumstance, conditioned, but real. 

The society is concerned with the person in all those aspects; 
and in all those capacities he has to deal with the society. Hence 
the enormous complexity of our present civilization. There is 
an intricate elaboration of rights and duties on both sides. What 
those rights and duties should be how to be defined, how 
safeguarded, how enforced has become the subject-matter of a 
whole array of social sciences. So we come into the realm of 
politics, of economics, of jurisprudence. Within these are a score 
of auxiliary sciences education, public health, public adminis- 
tration in general, industrial relations, statistics, social geography, 
history as science (emerging from history as literature), and many 
more. All these together form the great department of knowledge 
to which Herbert Spencer gave the name of Sociology, and 
which now engages so large a part of the intellectual energies of 
modern man. 

But underlying all this, much older and much simpler, is the 
primitive practical morality that arose out of the daily needs of 
Hfe as it is lived. Long before there were religious codes, or statute- 
books, or ethical treatises, before even writing and reading, there 
existed, among all peoples at all times, personal habits and social 
customs setting the standards of good behaviour. They were 
based on common sense, taught by experience. Homely rules of 
conduct were passed from mouth to mouth, from generation to 
generation as they still are in maxims and proverbs current 
in the daily talk of the people. 

Then would arise, from time to time, here and there, a sage, a 
poet, a prophet, able to sum up in a flash the diffused, and perhaps 
unrecognized, experience of centuries. His teaching is accepted; 
his authority afterwards points the way. Enthusiasm, passion, the 
virtue and sacrifice of saints and martyrs and heroes, all go to the 
making and spreading of the moral law. 

Wordsworth says: 
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Moral truth 

Is no mechanic structure, built by ride; 

And which, once built, retains a steadfast shape 

And undisturbed proportions; but a thing 

Subject, you deem to vital accidents: 

And, like the water-lily, lives and thrives, 

Whose root is fixed in stable earth, whose head 

Floats on the tossing waves. 



"What is the upshot of the argument? It is the dominance of the 
Person. 

There are two factors the individual and the society: but we 
should never forget that the society, like the State and every other 
institution, is no more than a pattern, and that the stuff which is 
being patterned consists of men and women; so that, in the end, 
we are brought back to the individual again. We are liable to 
forget it because of our habit of personifying these abstractions. 
We say of the society, or whatever may be in question, that 'it* 
does, or should do, this or that; although there exists in fact no 
'it' capable of thinking and acting. Each one of the units is part 
of the pattern, is within it, but is nevertheless distinct, unique. 

Physically, he is an individual organism, constituted, at the 
various size-levels, of particles, atoms, molecules, cells, tissues. 
He has also life, mind, will, character. He passes, between birth 
and death, through Shakespeare's seven ages; and he has as well 
all those various capacities that have been recounted. In each of 
those aspects he is conditioned and moulded by the society. Yet 
he may assert his own rights and fulfil his own duties, or may 
neglect them, according to his own judgement and choice in 
each case that arises. He can, if he likes, detach himself mentally 
from his surroundings; look with a critical eye on prevalent ideas 
and current events, and, if he thinks necessary, join with others 
to modify the ideas and change the current of events. Public 
opinion is powerful: but what is *the public* except himself and 
his fellows? Each one, therefore, has responsibility for his own 
actions. And even to remain inactive is itself an action. 

This is the beginning of ethics. Politics, economics, jurispru- 
dence, and all the social sciences that derive from them, follow after. 



CHAPTER X 

MATTERS IN DEBATE 



RELATING our present age in the western world with those that 
have preceded, it, we see conspicuous in retrospect the special 
features that have marked the centuries. After the Dark Ages 
that followed the collapse of the Greco-Roman civilization came 
the redeeming spirit of the Christian ethic. Then the turbulent 
feudal period, which ended when the rise of powerful duchies and 
monarchies inaugurated the modern State, able to maintain order 
by imposing law. At the same time began the great rebirth of art, 
science and philosophy. The sixteenth and seventeenth centuries 
were another period of conflict, dynastic or religious, and on a 
wider scale. The eighteenth was more tolerant and more placid, 
but ended with the American and French Revolutions, opening 
the way to the democracy of the nineteenth. This, with the 
upsurge of science, began a new economic epoch the arrival 
of the machines, the vast expansion of industry, the development 
of new territories, the accumulation of capital and diffusion of 
wealth, and the rapid increase in population. Now in the twen- 
tieth we are feeling the full force of those mighty changes. 

The first half of our century has been convulsed by challenges 
from an anti-democratic philosophy of power and racial domi- 
nance, of repression at home and aggression abroad. The mili- 
tarism of Germany and her allies having been defeated, twice 
over, by the rest of the world banded together in defence of 
freedom, a third threat from a different quarter has been simi- 
larly met and may perhaps have been averted. The Marxist 
creed is strangely self-contradictory. Its end is humanitarian; 
it strives, with passionate sincerity and often with devoted self- 
sacrifice, to establish economic justice. But its methods have been 
the same as those of the Fascists and Nazis ruthless force, armed 
expansion, and a cynical disregard for the most elementary human 

"its. If, however, this peril also is staved off, perhaps the coming 
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decades may prove to be as peaceful for the world at large as, 
with, some minor exceptions, die century from 1815 to 1914 was 
for this country, and for north-western Europe as a whole. 

But democracies are specially exposed to another danger of 
an economic kind. It is the inflation of currencies, often gradual 
but sometimes catastrophic. It is caused in the first instance by a 
rise in prices. Sometimes this is started by a sudden increase in 
the demand for essential commodities, as happened at the 
outbreak of the Korean War. A substantial rise in the cost of 
living is a necessary consequence, and this is soon followed by a 
demand for higher wages, which cannot be resisted. An upward 
movement in salaries and in profits, in costs of production, in the 
expenses of public administration, in all the operations of the 
economic system, succeed in due course. Heavier national taxes 
and local rates form part of the process. Taxation may also be 
increased unfruitfully by swollen expenditures on war and 
armaments. 

Unless there is an equivalent increase in the efficiency and 
productivity of industry, all this will give a second impetus to 
the original rise in prices; and this * vicious spiral' may be repeated 
indefinitely. The consumer is the helpless victim. Even when the 
progress of industry, nourished by science, might help him by 
the cheapening of goods through a normal healthy competition, 
the employers and workers, the merchants and retailers, may 
combine to oust competition, by means of output restrictions, 
price-rings, and political pressure for protective tariffs. Trade 
unions hold the employers responsible for putting up the cost of 
living, and employers accuse the unions; often both are right. 

We see clearly enough that in the modern world the influences 
that tend to make prices rise have been far stronger, almost 
everywhere, than the influences that would keep prices down. 
Hence, the depreciation of money, inflation* And inflation is 
creeping bankruptcy. However, it is possible for such situations 
to be met. 

Skilful financial management by strong Governments, sup- 
ported by restraint among the people in their demands for goods 
and services and for cash benefits and allowances, may establish 
control. 

If both war and inflation can be warded off, then the second 
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half of this century may be a time of growing material prosperity, 
spreading all over the world. It may offer all the conditions 
needed for a new effulgence of the intellect and the arts, opening 
an age illustrious in the history of mankind. 



The present has been termed the century of the common man. 
You may call it that if you will: or you may speak of the Welfare 
State, or the Welfare Society, Similar ideas have long been called 
Liberalism. At one time the word Socialism was widely used, 
until the Socialist parties in many countries concentrated on a 
policy of State ownership of industries as a panacea, and the word 
came to bear that specialized meaning. More recently we often 
hear the aim expressed as that of upholding the dignity of man. 

Whatever the name, the essential creed is the same: that the 
well-being physical, mental, moral of the Person should be 
the purpose of social action: the welfare both of the self and of 
the society; and of the self both directly and through the society; 
and of the society through the self. 

But every new situation, or fresh approach to an old situation, 
brings with it fresh doubts and new problems, and especially this 
conception of personal and social ethics. 

In the first place it is itself open to misunderstanding. It may 
be said that to lay so much emphasis on the freedom and power 
of the individual runs the risk of creating, not a world of virtue, 
but a moral anarchy. What if the individual, emancipated and 
exalted to that degree, chooses to enjoy all his rights but to 
repudiate all his duties? To take the extreme case what if, like 
Hitler and his accomplices, the 'superman' does things that are 
sub-human? 

The answer would be that every advocate philosopher or 
politician of the right of the individual to personal liberty has 
also asserted, in the same breath, that it is conditioned by the 
similar and equal rights of others. Your rights are valid only for 
the same reasons as make my rights valid. In this scheme of ethics, 
good behaviour stands, therefore, on the same footing as freedom. 
There is no room for moral anarchy. Hand in hand with liberty 
goes discipline. 

Discipline may be exercised either from without or from 
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within by the society or by the person. Experience shows that 
self-discipline is much the more effective. It can be more con- 
tinuous, and it works intimately at close range. Society uses 
every influence therefore to train the individual in self-control 
and spontaneous right conduct. The home, the school, the law, 
the whole atmosphere, are brought into play. 

Habit is the key-word here. The principal means to these ends 
is the formation of good habits. We all know that to bring up 
children properly they must be trained from their earliest years in 
cleanliness, tidiness, truthfulness, honesty, good manners. When, 
during the Second World War, in anticipation of the air bom- 
bardment of London, some hundreds of thousands of children 
were evacuated to small towns and villages all over the country, 
many of the people on whom children from some of the worst 
slum districts had been billeted were astonished and dismayed at 
their evident lack of training in even the most elementary civi- 
lized ways. They had been brought suddenly from an atmos- 
phere of bad habits into one -with better. 

Habit is a product of the mechanism of our bodies and minds. 
The nervous system grows into the ways, or 'modes', in which it 
has been exercised. Impulses pass along a beaten track with an 
ease that increases by repetition. The saying 'Habit is second 
nature' is literally true. We learn by use. We see this also 
among the animals- the house-training of domestic animals, or 
performing animals learning their tricks. A habit becomes 
established as the mind gradually relegates it from the conscious 
to the subconscious. We say that the action has become 'habitual* , 
meaning automatic. Compare the laborious efforts of the little 
boy or girl learning to read or write with the way an adult does 
it, 'without giving it a thought'. And among the habits, usually 
formed in childhood, and strengthened or weakened or added to 
in later life, is this basic habit of self-discipline, which is the 
mainstay of ethical conduct. 

Bertrand Russell, however, advances a different doctrine. 
He has contributed to a recent symposium on Morals and Reli- 
gion in a weekly newspaper an article with the title 'Promoting 
Virtuous Conduct'. In it he says: 'In spite of all the high-flown 
talk, the reason people do not steal is that stealing is illegal and 
therefore does not pay in a community where there is adequate 
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law-enforcement. In fact, of course, in such a community most 
people do not entertain the merest thought of stealing because 
it lies outside the pattern of conventional behaviour. But it is the 
law and the police which produce this pattern.' I would submit, 
with respect, that this view of ethics ought not to be accepted, 
for the reason that it is contrary to the facts that are evident all 
around us. 

There is a moral law, which is different from the penal law. It 
existed long before the penal law, which is one of its many agen- 
cies. It is not to be found in any single code; it is far too compre- 
hensive, and too subtle, for that; and it varies in its details from 
age to age and from country to country, and is always changing 
and developing. None the less the moral law is fact; as real as the 
Common Law of England or the unwritten British Constitution. 
It exists, not as some metaphysical abstraction, but as a set of 
living ideas, a pattern, in a multitude of human minds. Each of 
these minds accepts those ideas from others, or itself originates 
them, of its own. will. When fully accepted, the consequent 
actions become habitual and are carried out by the subconscious 
mind, without reflection and special effort in each particular case. 
This is so in regard to not-stealing the example given with 
all normal people in all classes in all countries, except for small 
minorities, to be found everywhere, of chronic, or casual, or 
potential thieves. 

It is of course true that one of the factors that have produced 
this state of things is the establishment of 'patterns of conven- 
tional behaviour*. But what is a convention? It is not something 
that appears of itself all of a sudden. Like all else, it is the product 
of causes: and the causes are the thoughts, the decisions, the 
actions and examples, of vast numbers of individual people, 
generation after generation, who have come to the conclusion, 
as the result of experiences common to them all, that certain kinds 
of behaviour stealing being one of them destroy any possi- 
bility of living comfortably together in communities- They have 
therefore chosen not to steal from one another, and to prevent or 
punish any among them who would break this general rule. It 
is not 'the law and police which produce the pattern of conven- 
tional behaviour'. It is the other way about conventional 
morality produces the penal law. 
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While these pages were being written, the newspapers were 
giving prominence to a pronouncement, initiated by Bertrand 
Russell and signed by several of the world's greatest scientists, 
who have joined him in appealing to all scientists since it was 
science which invented the hydrogen bomb to take a foremost 
part in the universal movement for peace and disarmament. Here 
is a conspicuous example of 'promoting virtuous conduct' an - 
eminent philosopher acting ethically in a matter of supreme 
importance. But 'the law and the police' have had nothing to do 
with it; nor have even 'the patterns of conventional behaviour'. 
Russell did what he has done by his own volition, according to his 
own principles, because he thought it the right thing to do. Why 
should we assume it to be basically different with the innumerable 
quite moral actions which make up, inconspicuously, the normal 
life of the ordinary man? Bertrand Russell does less than justice 
to the human character. 

The subconscious is the home of habit. A good habit estab- 
lished there is a mainstay of virtue; a bad habit, once embedded, 
is hard to get out. We have all had among our friends or acquain- 
tances addicts to habit-forming drugs; especially alcohol, -which is a 
drug disguised as a drink, or sometimes nicotine, a drug concealed 
in a vapour. x But the subconscious mind also can be trained, 
whether for good or for ill, by the conscious. An adolescent may 
stray from the right path once, then perhaps repeatedly, and at 
last become 'demoralized' an expressive word. On the other 
hand he may pull himself together'; he may practise self- 
discipline, and be 'reformed* a revealing word also. The con- 
flict between will and habit is a conflict between the conscious 
mind and the subconscious. Every man is different today, in 
greater or lesser degree, from what he had been ten or twenty 
years before. All through life, but especially in what are properly 
called the formative years, his own actions have been forming 
habits, and the habits have been building up his character. It 
might be said that habit is capitalized action. And since actions 

1 One might mention also the addicts to sleeping-pills and other popular medicines, 
ignorantly thrust into the highly complicated processes of the human body. This is no 
new thing: Sir Richard Steele wrote: 'But I must confess, for the good of my native 
country, I could wish there might be a suspension of physic for some years, that our 
kingdom, which has been so much exhausted by the wars, might have leave to recruit 
itself.' 
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are determined by ideas, it is the thoughts behind the deeds that 
matter most. 'Your thoughts are making you/ Here we have 
another case of reciprocal action and reaction: conduct makes 
character, and character determines conduct. And here again we 
discover that we are not living in a closed system. The individual 
human will has room for manoeuvre. It can bring about change 
even in itself. 



So far with regard to one misunderstanding about an ethic 
based upon the person. It does not amount to moral anarchy 
tempered by fear. Discipline is part of it; and the best discipline 
is self-discipline. This must be an integral element in personal 
liberty because without it the essential purpose of liberty the 
well-being, in the widest sense, of the individual could not be 
attained. But there is another misunderstanding, more wide- 
spread, and sometimes found among the friends of democracy 
itself. 

A phrase such as 'the century of the common man* is often 
assumed to imply the dominance of the average. The worst is to 
be raised to the average, but also the best will be brought down to 
it. We are to accept average standards everywhere in educa- 
tion and manners, in books, newspapers, radio, television, in all 
the arts, in our own homes and cities, in the Parliament and the 
Government. The man "who is uncommon, finding no place, will 
become extinct. How futile, then, to hold out hopes of an age of 
greatness, when what you are deliberately doing is to make sure 
of an age of mediocrity. 

This is not admitted. Democracy demands equality of rights 
before the law and in sharing ultimate authority. But it does not 
assume an equality of talent, or character, or usefulness to the 
community, for that plainly does not exist. It demands indeed, so 
far as it is practicable, equality of opportunity. But it is the equal 
opportunity to prove unequal merit; and if the value of the 
service is unequal, reward and status should not be the same. Nor 
is there any reason why the average demand should be the only 
one to be catered for. 'Many*, said Matthew Arnold, 'are to be 
made partakers in well-being, true; but the ideal of well-being is 
not to be, on that account, lowered and coarsened/ 
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Leaders in every sphere politics, the professions, industry, 
culture are as essential in a democracy as in any other system. 
And indeed it is there that they are most likely to be forth- 
coming. For a democracy is able to draw upon whatever apti- 
tudes there may be, scattered among all sections of the nation, 
and is not confined to a privileged minority. If the western world 
has advanced with such astonishing rapidity during the present 
century in almost every field, it is very largely because the wider 
opening of the doors of higher education, together with the 
emancipation of women, has for the first time given access to 
almost all its resources of character and intelligence, talent and 
skill. 

In the intense competition of these times, no people which 
allows vast potential resources of leadership to lie idle and unused 
can hope to keep its place in the scale of civilization. When 
moving recently in the House of Lords a resolution in favour of a 
reform in the constitution of that House, which is still based 
mainly on heredity, I urged that e a democracy must create from 
within itself an aristocracy, or it will perish an aristocracy 
not of wealth or of lineage, but of talent, wisdom and virtue 
manifest in both Houses of the Parliament and diffused among 
the people'. 

There is nothing inconsistent in that with care for the interest 
of the common man. On the contrary, nothing could be better 
calculated to promote his interest than to offer him new standards 
or preserve for him old standards that are above the common. 



The other matters now in general debate to which I would 
refer do not arise from misunderstandings, but from definite 
conflicts between one principle and another principle, where 
both are sound and the need is to find a right balance in apply- 
ing them. 

Political and personal freedom is recognized to be a fundamen- 
tal element in a civilized society, and the rights of free speech and 
peaceful combination to be part of it. But if political movements 
arise which make use of those rights in order to overthrow free- 
dom itself what then? Is that also to be permitted? We have 
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seen, in our own lifetime and close at hand, how Fascists, Nazis 
and Communists have invoked the principles of democracy to 
cover subversive movements aimed at the destruction of demo- 
cracy. Many Liberals conscientiously stood by the doctrines they 
had always professed; until the next thing and the last thing 
they knew was that they themselves were starving to death in 
concentration camps, or else being tried for their lives before 
Courts which mocked the very name of justice. 

Deception at first, with force following close behind, enabled 
that simple plan to win. easy successes over half of Europe. The 
question then arose in Britain, the British Commonwealth, France, 
the United States and elsewhere, whether those who believed in 
Liberal principles ought to carry their devotion so far as to allow 
the destruction of the freedon that they "had loved not wisely 
but too well*. The answer was an emphatic negative. This was 
in fact fully justified, not only by practical necessity, but also by 
political principle. Respect for the freedom of others is always 
conditioned by their respect for one's own, and the totalitarians 
had made it abundantly clear that there would be no reciprocity. 

War itself raises a similar issue. 'War,' said Gibbon, 'even in 
its mildest form, is a perpetual violation of every principle of 
religion and humanity/ This is so obviously true that religious 
and humane people are bound to ask themselves whether, in any 
circumstances, they can volunteer for military service; or even 
submit to conscription by law; or, as citizens and taxpayers, 
sanction war and sustain it. Some decide that, at whatever cost, 
to themselves or to their country, they will not do so. But others, 
not less conscientious, ask first what that cost will be. And this is 
no remote or hypothetical question. Twice in this century it 
has confronted us all stark and inescapable, with no doubt at 
all as to the cost. It would be a surrender to militarism: it would 
be the loss of national liberty, and with it political and personal 
liberties as well. In the long run it would put the control of the 
world's affairs into the hands of whoever succeeded in establish- 
ing dictatorships. It would not get rid of brute force: it would 
merely ensure its dominance: for the aggressor can have no more 
effective allies however unintentionally on their part than 
pacifists inside the countries he attacks. 

In this dilemma of the human conscience the vast majority ot 
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the peoples in the free countries have said: If this is the cost of 
pacifism we will not pay it: sacrifices yes, if need be; but 
sacrifices for resistance, not for submission. 

In the next issue that has arisen the simultaneous renunciation 
of war and a general disarmament there is fortunately no such 
dilemma. 



There have been, and there still are, other conflicts as to rights. 
The rights of property have been the subject of long and bitter 
controversies. Has an owner of land or houses, a factory or a 
mine an indefeasible right 'to do what he will with his own'? 

In this country, in the latter part of the eighteenth century and 
the earlier part of the nineteenth, under the rule of a Parliament 
in which property was powerful in both Houses, the law ordained 
that he had. But, as the balance of the constitution shifted, other 
views gradually gained ground. An unqualified policy of 
laissez-faire had allowed evils so gross and so flagrant to ensue 
from the Industrial Revolution that such a principle could no 
longer be maintained. Overcrowded and insanitary tenements; 
high death-rates, especially among children; child labour in 
factories and mines and on the farms; widespread illiteracy; un- 
planned, depressing, air-polluted towns, seeping over the country- 
side all classes of the community, including at last many of the 
property-owners themselves, were forced to realize that such 
conditions could not indefinitely be allowed to endure. 

Again there was a conflict between two freedoms the right 
of the owner to use his land, his house, his factory, his machinery 
as he chose, or to sell them to others for the best price obtainable; 
and the right of the tenant, the workman, the human being as 
such, to enjoy decent conditions of life, at home, at work and at 
leisure. With the advent of democracy it was the right of 
property that had to give way. 

'The Englishman's house is his castle', but the drawbridge had 
to be let down to admit the sanitary inspector. Then the factory- 
owner and the mine-owner were subjected to an elaborate legal 
code for the protection of the health and safety and general well- 
being of their employees. Very late not until the present 
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century laws were passed to ensure that the new quarters of 
towns should be planned, and the old quarters remodelled, as the 
public interest required. During the Second World War or 
since, we have established a special Ministry of Town and Country 
Planning with wide powers; a number of new towns, airy and 
seemly, have been built; large areas in the still lovely parts of the 
island have been preserved for all time as National Parks; green- 
belts are beginning to encircle the great cities; the streets of London 
and other towns are becoming lined with trees, with public 
gardens here and there; the grosser abuses of public advertising 
are being kept in check; the atmosphere of the industrial cities 
is being protected from smoke pollution; and new homes are 
being built at the rate of a million every three years. If it is asked 
what is meant by social progress, what is meant by moving 
towards a Welfare Society here is an example. True that it 
involves for some the infringing of liberties that had long been 
established and enjoyed. But it also grants to others new liberties 
of high value. And the balance is on the right side. 



I have been discussing some of the issues now actively in debate. 
These are on the way to settlement. Laws, customs, habits, are 
adjusting themselves to new conditions and fresh ideas. The 
broad lines for a consensus of opinion are apparent. But of many 
others that cannot be said. 

One is the question of the relations between the sexes, and in 
particular whether the monogamous family and home is to endure 
as one of the basic institutions of human society. On this enough 
has been written in a previous chapter, and it is unnecessary to add 
to it here except to emphasize that, in our time, moral principles, 
long accepted, have been relaxed, and no new ones established; 
and that, if present tendencies continue and grow stronger, if they 
are not checked and reversed, the coming generation may find 
here one of their most formidable problems. 

Another issue with no solution yet in sight is the persistence of 
crime. 

Three thousand years after the Ten Commandments 'Thou 
shalt not kill: Thou shalt not steal . . /; fifteen hundred years 
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since the rise of Christianity; a century, more or less, since the 
general provision of popular education we still have the strange 
survival of a criminal class. 

In England and Wales, the number of the more serious offences 

indictable offences 'known to the police*, is now annually 
over 400,000. x For years together, great cities of America, 
leaders in the modern world, had been terrorized and blackmailed 
by highly organized bands of ruthless gangsters. One feature of 
present-day civilization has even tended to foster crime. When 
the small town or village was the social unit, everyone was known 
to his neighbour; public opinion was alert; any malefactor would 
soon be discovered and disposed of. But in great cities with 
hundreds of thousands, or millions of people, it is possible for dark 
underworlds to come into existence, and to prey parasitically 
upon the community. They create another social atmosphere of 
their own, a support and sanction, not for morality, but for vice. 

Society protects itself at great cost in money and manpower 

by maintaining an elaborate system of police, magistrates, 
judges and prisons, of Juvenile Courts, reformatories, probation 
officers. It develops a new science Criminology, or Penology 
which holds national and international congresses, teaches 
reclamation rather than vengefulness, encourages voluntary 
organizations for visiting the prisoners, aiding them on discharge, 
helping the probation officers. The public conscience turns to this 
plan and that, does all it can. Nevertheless, crime continues, on a 
vast scale, generation after generation, perpetrating robberies, 
frauds, and sometimes acts of brutal savagery. 

It would be wrong to conclude that all our measures to stop 
the sources of crime, to humanize the criminal law and to redeem 
the criminal, have been so much wasted effort. a We may be 
sure that if they had not been taken the position would be worse 
than it is. The fact remains that, while the modern world has 
been able to conquer so many of the old evils that have afflicted 
mankind, it has failed to conquer crime. 

1 About two-thirds of these have been cases of larceny. In spite of the high standards 
of efficiency of the Metropolitan Police and the local Police Forces, almost half the total 
number of offences remain undetected. 

a 'The statistics of the penal system of this country show that, broadly speaking, some 
three-quarters of those who go to prison for the first time do not come back.* Rt. Hon. 
G. Lloyd George, Home Secretary: Address to the Third International Congress on 
Criminology, The Times, September I3th, 1955. 
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The debate goes on, all the time and everywhere, on those 
questions, and on numberless others which anyone can pick out 
at his pleasure. Marginal cases and minor points are being 
argued out continually in conversation, in the press and on the 
radio by students' societies, scientific associations, church assem- 
blies, trade union lodges, party committees, local Councils, 
Parliament itself. Opinions are formed, conclusions reached, 
resolutions proposed and carried. New laws may be enacted, new 
moral conventions established. So one country, and then 
another, moves into the forefront of advancing civilization, and 
one century comes to differ from another in character and 
achievement. 

The historian looks at all this in retrospect and from the outside. 
He sees this vast process as a succession of events that have 
happened. He disentangles the causes; finding them in political 
movements, or economic changes, or intellectual trends, in- 
fluenced perhaps by the emergence of powerful personalities. 
Summarizing, he speaks of the spirit, or mental climate of the 
age. But the view of the philosopher is different. While learning 
much from the past, his concern is with the present; and he sees 
it, not from the outside as a spectator belonging to another genera- 
tion, but from the inside as a contemporary. The events that the 
historian of a hundred years hence will generalize as movements 
or trends, the philosopher of today finds emerging, one by one, 
from causes that he can watch all around him in actual operation. 
And at bottom those causes are nothing else than the choices and 
actions of the individual men and women, who make up the society. 

Here is the great process of the evolution of human ideas, their 
competition for existence, the survival of the fittest. This is how 
the content of the moral law is built up and the social climate 
created. And this is the theatre where the individual exercises 
his will, asserts his rights, fulfils his duties, and takes his share in 
shaping the public opinion, which in the end is the arbiter. 

Lee the average man not be dismayed by these responsibilities. 
All share them, but not equally. We have recognized equal 
rights of citizenship and of opportunity, but have not been 
misled by that to assume an equality of knowledge, or talent, or 



HISTORIANS AND PHILOSOPHERS 12,1 

wisdom, which in fact does not exist. The people know this very 
well. They look about for guidance and choose leaders whom they 
will be willing to follow. They welcome great men when they 
appear; are grateful to them and glad to pay them honour. What 
indeed is the purpose of all social institutions, touching every 
aspect of life, but to bring out leaders, give them opportunity to 
formulate their ideas and support in propagating them? 

If an institution especially a State, but also a Church, a 
Corporation, a learned Society, or the like has roots that go 
deep into the past, it will be valued for its traditions and record of 
service. The ordinary man feels that he is in touch with something 
greater than himself; and not only in touch with it, but an integral 
part of it. He is transitory, but the institution has permanence and 
stability. Through it he links hands with the generations of the 
past and the generations of the future, and will not feel so lonely 
as he travels along his own brief stretch on the unending high- 
way of time. 

The more novel and strange the modern way of life becomes, 
the more the people will cherish whatever ancient still remains 
so long as it does no harm. And the more, in a democracy, 
private life becomes modest and simple, the more the State 
should be stately: it embodies the nation, and the nation is 
themselves; so that their own status is bound up with the prestige 
of the State. As Addington Symonds foretold for the peoples 
of the future 

They shall be simple in their homes 
And splendid in their public ways. 



Of the questions that remain in active debate, I will discuss 
only two others: both relate to the principle of Toleration. 

Liberty has always been seen to be essential to the good life, but 
only in recent times has toleration been recognized as essential to 
liberty. And we have still not yet worked out its implications. Is 
the principle so important that we must regard it as an absolute, 
subject to no limitations or conditions? If so, must we tolerate 
iniquity 5 Must we tolerate crime? 
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Some would say: For the sake of intellectual and moral 
freedom we must be ready to put up with a great deal. The penal 
law is a crude weapon: seeking to suppress evil, it may obliterate 
much that is of value. Lawlessness oppresses, but law can be 
oppressive also. Democratic majorities have been as tyrannical 
as any despot, and virtue may be tyrannous as well as vice. The 
history of Puritanism and of political, religious and literary 
censorship has proved that abundantly. And after all, how will 
you define 'iniquity*; what do you mean by 'crime'? One 
generation will have one view, the next will think quite differ- 
ently. At what point does a naughty high-spirited boy or girl 
become a 'Juvenile Delinquent' and a unit for the Criminal 
Statistics? 

All that is very true. Such considerations must always be borne 
in mind. Nevertheless vice and crime are realities: they do much 
mischief, both to the vicious and the criminals themselves and to 
the great body of decent innocent people. Have not these too 
their rights, with at least as good a claim to be recognized and 
respected? Have they not the right to lead their lives in freedom 
and security, without fear of being contaminated or robbed or 
assaulted? And more than that. The general observance of the 
moral law is essential for well-being. Sanctions are needed to 
secure it. They are of the two kinds: internal, through self- 
discipline, and external, through the action of society; and this 
effected through its agencies the penal law and the influence 
of public opinion. 

But what if both of these fail? What if the law is made so mild, 
so tolerant, that stealing, or other crimes, are no longer found not 
to pay, in Bertrand Russell's words, but on the contrary to offer, 
without undue risk, a highly profitable livelihood? And if 
public opinion, wishing to be in the present-day vocabulary 
'broadminded, adult, mature, sophisticated', and also being 
so diffident about its own judgements and so fearful of making 
mistakes that it condones every fault and tolerates any wicked- 
ness what then? 

Force may be used unjustly, but our communities have not 
become so civilized through and through that Justice can afford 
to do without it. "Justice without Force', it has been said, 'and 
Force without Justice ~ dreadful disasters/ 
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Undoubtedly there are fields of misconduct where force is 
futile and law cannot reach. But society is not therefore obliged 
to acquiesce and be silent. All around, in the background, is that 
other agency public opinion, less rigid, less clumsy, but often 
more effective; the social atmosphere, with its own influence and 
its own methods. Here, in our discussion of toleration, we come 
back to the central point. Public opinion is personal opinion, 
multiplied and aggregated: in the end it is the individual who is 
responsible. 



We have spoken of his many aspects and capacities. He is 
concerned in this matter in several of them. First as a member of 
a family, as a parent, he knows his responsibility for the up- 
bringing of his children: he wishes them to become honourable 
and worthy people, useful members of society: he has a right to 
expect that society itself will support his efforts will at all 
events not thwart them. 

We all know the power of advertisement, with its insistent 
repetitions: commerce finds it worth while to spend every year 
vast sums on advertising. But what will happen to the children 
and the adolescents if, while the family teaches one thing, the 
environment incessantly familiarizes them with the opposite; if 
vice is flaunted in public places; and as has happened in various 
countries at various periods of history, the whole tone of the 
society is cynical, lax, morally corrupt? If the mental air is 
polluted how can we expect that minds will grow up clean? 

The individual is concerned also as a citizen. There is that grave 
problem of crime. The penal law is failing. But the serious thing 
is not so much that our methods for detecting and punishing the 
criminals have not proved sufficient: it is that such types should be 
appearing among us at all. To this I shall revert a tittle later, and 
inquire whether the present-day approach to this matter is 
not at fault. 

But the individual is concerned also economically as con- 
sumer, setting the demand for goods and services. The news- 
papers that he reads; the books he buys or gets from the library; 
the plays or films he goes to see; the broadcast programme he 
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turns on or switches off; the house or flat in town or country that 
he chooses to live in, and the things he puts into it; the church he 
attends, or neglects, and the churches he keeps away from; the 
schools or colleges to which he sends his children all these 
help to determine the nature of demand. Demand evokes 
supply; supply creates the environment, material and mental; 
the environment moulds people's characters; and character 
determines action. This is the chain of responsibility between the 
individual and the course of events. These are the links between 
what you or I do today or tomorrow and the way the world goes. 

Experience shows that the principle of toleration, for all its 
excellence, may be abused: it may be taken to give a moral 
justification for indifference when clear-cut opinions and definite 
action are called for. We often hear someone say in an argument: 
* Well, I recognize of course that you are as much entitled to ex- 
press your opinion as I am mine; and I realize that you are just 
as likely to be right. Who am I that I should wish to set myself up 
as a judge? After all there are always two sides to every question/ 

That the other person has an equal right to express his opinion 
is very true. That it follows as a natural consequence that his 
opinion is as likely to be right as yours is quite false: it may be so, 
or it may not. And if there are two sides to every question it is 
not because no question can ever be settled one way or the other, 
but because, when it has been settled, the argument stops and it 
ceases to be a question. 

It is a mistake, and harmful, to suppose that controversy is 
objectionable in itself and ought to be avoided. A nation that has 
no controversies is intellectually moribund and will soon be dead. 
When you are faced by something that you know to be false and 
noxious, it having been proved to be so by experience, to subor- 
dinate your opinion out of deference to other people should not 
win praise for broadmindedness and courtesy, but blame for moral 
weakness a lie unanswered is a truth betrayed. 



10 

Throughout this discussion we have laid stress on the social 
climate of an age and country as an influence of prime importance 
in forming the habits and customs, the character and conduct, of 
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a people. Many factors contribute to the making of that climate, 
prominent among them the Arts. 

The existence of a social climate depends upon the communica- 
tion of ideas from one to another; and this is mainly by speech or 
writing. Civilization develops the arts of language and literature. 
Oratory and drama, poetry and prose, have grown up through the 
centuries. The modern world adds the techniques of the news- 
paper, broadcasting and the cinema. Ideas are communicated 
also by the visual arts painting, sculpture, architecture, indus- 
trial design, and by music. All these influence the intellect and the 
emotions. 

The social climate is created by the individual members of the 
community, but contributing not in equal degree. The respon- 
sibility is greatest on those who can exercise a wide influence on 
large numbers. This nowadays is principally through those new 
techniques, together with popular fiction. The power of the 
pulpit and of the political platform, which used to be so great, 
has waned. 1 

How is this responsibility being fulfilled? Those powerful 
agencies, affecting, here and now, day by day, the opinions and 
behaviour of tens of millions, how far are they working for good, 
how far for evil? We seek the causes of the disasters and dangers 
of our time is a misuse of the arts among them? While philo- 
sophy, religion and science are continually trying to raise the 
level of our civilization, is it true that journalism, fiction, the 
theatre, the cinema and the radio, in greater or lesser degree, are 
constantly tending to lower it? 

There are those who say that such questions ought not to be 
asked. Art, they say, is an end in itself. It will not be subject to 
the ethical judgement. It is amenable only to its own, the aes- 
thetic, judgement. And this principle of art for art's sake, "we are 
told, is to be accepted a priori as an axiom, needing no proof, 
brooking no argument. 

But philosophy has never agreed to this: nor has common 

1 In Great Britain and Northern Ireland, in a population of 50 millions, the circulation 
of the daily newspapers is about 30 million copies, of the Sunday papers about 34. millions. 
The admissions to the cinemas number 25 millions a week. Several minions every day 
listen to sound radio or view television. Only one person in ten goes weekly on the 
average to some place of worship; and only a small fraction of the voters attend political 
meetings, even during a General Election; at other times the numbers are quite insig- 
nificant. 
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sense. Both will deny that any particular activity of the human 
mind can be picked out from the rest and given a position of 
privilege and self-sufficiency. This is because each activity does 
in practice influence every other, for good or for ill, and is itself 
influenced by them. It is with the individual, no doubt, that a 
work of art originates; it is just that which makes it what it is. 
But its consequences are social. As Yeats has said, c a work of art 
is the social act of a solitary man'. Since the welfare of society 
depends upon the moral law; since a principal sanction of the 
moral law is the influence of the environment; and since the arts 
are part of the environment we may insist upon the right of 
the layman, his own welfare being so directly concerned, to 
evaluate the work of the artist, to praise or to blame, accept or 
reject. 

This is not to say that the artist, whether in literature or in the 
fine arts, must submit to work in fetters; that whatever origin- 
ality, talent, or maybe genius, he has shall be continually subject 
to the ill-informed opinion of a semi-educated public perhaps 
to a censorship by local councillors, or even to the judgement 
of the police and the magistrates, with the penalties of the 
criminal law in the background. Experience has shown that such 
controls have often done more harm to the quality of thought and 
achievement than good to morals. 

Nevertheless there are limits. No one suggests that sheer 
pornography should be allowed a free run in the press, or open 
indecency on the stage or the screen. Even short of that, there is a 
province where recourse to official censorship or the penal law- 
may be wrong, but where the alternative social control through 
public opinion would be right. If English people of the twentieth 
century do not wish their theatres to be degraded to the salacious 
level of the drama of the Restoration, they have only to use their 
economic power as 'consumers 9 and stay away. Similarly with the 
cinema and the radio, and the newspapers and the novel. We may 
take warning from the last great period of outstanding brilliance 
in all the arts the Italian Renaissance: it was the moral corruption 
that accompanied it which brought it soon to decadence, and with 
it the arts. 

Bearing these things in mind on the one side and the other, we 
may come to the actualities of our present situation. 
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II 



The arts reflect the temper of the age: their fashions change with 
the mood of the nation. We have already recalled the various 
influences that had given to the two decades between the wars 
their distinctive character. It was a mood of frustration and 
scepticism: sometimes merely uneasy, discontented and despon- 
dent; sometimes especially among the younger intellectuals 
petulant and embittered. Over it all lay a dark cloud of 
pessimism. 

To the credit of that period, one gain of great value must be 
recognized. The upheaval of thought was so complete that 
everywhere the artist felt himself, as never before, liberated from 
all the old conventions, free to follow, in a buoyant spirit, his 
own idiosyncrasies wherever they might lead. The consequence 
was sometimes the creation of fine new ideas, of beauty and 
power, opening fresh vistas of human accomplishment. But the 
liberation was too sudden and too swift: the release proved too 
intoxicating; the results, on balance, have often been deplorable. 

Originality is a great quality, but not so great as to dispense 
with all others. Novelty can claim the right to a fair hearing with 
an open mind, but not an inherent right to be accepted for its 
own sake. Dean Inge wrote: 'There are two kinds of fools: 
one says, "This is old, therefore it is good"; the other says, "This 
is new, therefore it is better" .' 

Poets began to write in a teasing, puzzling, highly compressed 
style, of subtle hints, far-fetched images, recondite allusions. With 
their own minds in a state of confusion, they took refuge in a 
deliberate obscurity. They belonged to those 'who, because 
their thought is so muddy that they cannot see its shallow bottom, 
fancy themselves profound*. Instead of the inspiration of great 
poetry, they seemed satisfied to imitate the verbal ingenuities of 
the crossword puzzle. All through this period and since, there 
have been, indeed, many writers of poetry who disdained the 
current fashion and pursued their own way. But for a time it 
prevailed so widely that it seemed as though the noble line of the 
British poets would peter out, and be lost in arid wastes of 
laboured verbiage. The wide public of lovers of poetry dis- 
approved profoundly and silently withdrew. By 1950, things 
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had come to such, a pass that a representative literary society, the 
PEN Club, declared: *It is, we suppose, a commonplace that there 
is a crisis in poetry, not only in England, but in most parts of 
the world/ They appointed a special committee to consider 'the 
present deplorable situation in which, owing to lack of demand 
for poetry, poets are experiencing great difficulty in finding 
publishers for their work'* 

Meanwhile, in music, the same revolt from the academic and 
classical wholesome up to a point was likewise passing to 
extremes. We were given much painful music, discordant and 
cacophonous. Fritz Kreisler, in a valedictory speech recently on 
his retirement, said of modern music that 'it had too much noise, 
too much velocity, too much incoherence'. 

In the visual arts, the revolt led to an enthusiasm for the non- 
representational and the abstract. Nor would anyone wish that 
painting and sculpture should limit themselves to copying nature. 
New art-forms, transcending the visible material world around us, 
with their own patterns, colour arrangements, shapes, conven- 
tions, aroused a keen interest among many people in many 
countries. If to others these works, or some of them, seemed to 
have little or no merit, that is a question of taste: one man is 
pleased and edified by works of art of one kind, the next man by 
something different and opposite; and there is no reason why 
they should quarrel about it. 

But there is one exception to this. If you "wish not to copy 
nature well and good: you can leave it alone. But you are not 
free to falsify and travesty natural forms at your pleasure. Non- 
representation if you will: but not misrepresentation. For a 
painter to portray a human face with the eyes one above the 
other, or the mouth in the forehead; for a sculptor to exhibit 
life-size human figures with a cavity through the chest and a 
knob "where the head should be; or statues 'of caricaturist propor- 
tions, gigantic limbs and tiny heads' this and the like is an 
offence. The forms and processes of nature are very wonderful; 
millions of years of evolution have made them perfect: they 
should be approached with reverence. 

The normal man feels instinctively that it is wrong. He finds 
such works repellent. Technically they may be excellent; in 
craftsmanship admirable. But, spiritually and psychologically 
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misconceived, there can be no room for admiration of the skill 
of the work if we resent that it should have been done at all. 

No doubt there is a philosophy behind these modernist schools; 
otherwise they would not have held the attention of so many 
intelligent people for so long a time* But there are bad philoso- 
phies as well as good ones. This is a philosophy which holds that 
the artist should do no more than accept and reproduce whatever 
he supposes to be the dominant mood of his own generation. He 
must be original, but only by catching hold of the current 
fashions in originality. If his generation, emphasizing the bad 
and ignoring the good, pronounces this to be an ugly age, then let 
us write ugly poetry and paint ugly pictures in order to help to 
show how ugly it is. An age of confusion? then the arts should 
be confused; each man, as Sir Desmond MacCarthy said, 'ex- 
pressing his own private chaos*. An age that has brought misery 
to millions ? then it is misery, of every kind and degree, that 
poetry, drama, music, painting should portray. Or, as an alterna- 
tive, the artist, angry and indignant, may try to detach himself from 
human affairs altogether. Indifferent to the troubles and struggles 
of ordinary men, he can rise or sink into a private world, of 
abstractions, of colours, shapes, or sounds of his own creation. 

This is a bad philosophy because it ignores social duty. If our 
age has in it ugly features and who will deny it? the duty of 
the artist should be, not to add to the ugliness, but for him 
specially among all men to strive to redeem it by works of 
beauty. If the age is confused, it is for the artist as much as the 
philosopher, the man of religion, the political thinker, the scientist 
to help to give it clarity and cohesion. 

And let us not be too humble and diffident, and attribute to 
our own deficiencies, and not to the incompetence or perversity 
of the poet, painter or sculptor himself, our failure to be im- 
pressed. We may remember the character in Moliere who says: 
'That must be wonderful; I don't understand it at all/ It need not 
be in the least wonderful, nor worth the effort to understand. 



12 

In architecture, the great changes during the present century 
have not only been influenced by the same vogues of fashion as the 
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other arts: they have been the consequence of a fundamental 
revolution. 

Architecture has had to adapt itself quickly to a complete new 
range of building materials. At long last, the primitive materials 
that man had made use of in the Stone Age and ever since 
trunks of trees, blocks of stone, lumps of clay shaped by hand and 
baked by the sun, or later by fire have given place to things 
entirely different to concrete, steel and glass. Machinery has 
brought in a new technique of construction. Instead of the 
hodmen climbing long ladders with their little loads of bricks, 
who were still to be seen in the days of my youth, powerful 
cranes on lofty scaffoldings swing great girders into the sky. 
The elevator, with its wire rope, has made buildings possible 
twenty, thirty, or even a hundred storeys high. The pre-manu- 
facture of small repetitive units has extended to the building in- 
dustry the economics of mass-production, countering the heavier 
costs of labour: the work on the site may be little more than that 
of the assembly-lines in the factories. This mechanization came 
just in time to help the nations to cope with the immense task of 
rebuilding the cities devastated in the Second World War. But 
the destruction did at least open for the architects of today 
opportunities of space, light and skyline seldom possible before: 
and the new codes of Town Planning legislation have often saved 
those opportunities from being wasted: they have given fresh 
scope everywhere for bold designing. 

Fashions come and go; in painting, sculpture, industrial design 
we see their quick succession. But the work of the architect may 
stand for generations, for centuries. Its effect also on the social 
environment is more direct and more continuous. Consciously 
or subconsciously the man-in^the-street is being influenced by the 
street itself all the time. As Mr. Maxwell Fry has said: 'Because 
of its direct connection with practical living, architecture has be- 
come the most important of the arts/ 

The construction of a building being a public act, vagaries can 
usually be kept in check. Common sense has a say; local or even 
national authorities can exercise control. But all these may fail, 
and then the result may be disastrous. I will give an example. 

Many regard the establishment of the United Nations, bearing 
in mind all its future possibilities, as by far the greatest event in 
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the history of the modern world. Here is or should be the 
Parliament of Man. At its headquarters in New York the 
Organization has lately had to provide a large new building to 
house its multitudinous secretariat. Here was a wonderful 
opportunity. Here might be erected a piece of noble architec- 
ture; expressing the aspirations of an age which, having been 
victorious in war over the enemies of human freedom, was about 
to embark, unitedly, in an effort, unprecedented in range and in 
scale, not only to preserve world peace, but also to raise the 
material and intellectual and spiritual level of all mankind. But 
what has in fact been done? On a central site there has been erec- 
ted an immense slab of steel and glass 505 feet high, 287 feet wide 
and 73 feet deep, consisting of small repeating units, absolutely 
uniform, featureless, colourless. I saw it not long after its com- 
pletion, and was dismayed. I felt in the presence of something 
hostile, dominant, completely dehumanized: exactly the kind of 
structure that might be built by a race of mechanical robots, 
powerful and ruthless, with muscles of steel, minute electronic 
brains and no heart. A critic has spoken of * the starkness of the 
new brutalism'. Here it is plain for all to see. 

Size in itself has no merit. It may indeed be made into majesty, 
as in the grandeur of a mighty cathedral. But there is nothing 
majestic about this building. It is merely an indefinite multipli- 
cation of the commonplace. There is a snobbery of size, as there 
is of costliness: here may be the classic example. 

Is this a portent of the new civilization? Is this the pattern that 
is to be stamped on the vast cities of the future, in all the countries 
of the world? Already, in Madrid, American architects have con- 
structed, at a cost of 1,000,000, a building to house the staff, 700 
in number, of their Embassy; the Spaniards correctly described 
the building as c a pocket edition of the United Nations skyscraper 
in New York'. At a meeting of Spanish architects, held in 
connection with the inauguration, some protested that c the 
Americans had had little aesthetic appreciation in putting up such 
a building overlooking Madrid's beautiful Castellana Avenue*. 
A design of the same pattern was proposed by the architectural 
advisers of United Nations for a centre that was about to be built 
in Paris for one of its agencies; but the Parisians revolted, and the 
plan had to be changed. 
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What has happened in New York and these other cities is of 
great significance. "We have here a head-on collision between 
science and technology on the one hand, and art and the humanities 
on the other. 

The general situation has been so well described by Mr. Max- 
well Fry, architect and critic, in an address from which I have 
already quoted, that I venture, with his permission, to reproduce 
here some further passages. He speaks of e the pressures that have 
led to the mechanization of building*, and says that these 'are 
evidence, at the heart of the welfare state, of the dehumanizing, 
even devitalizing effect of an over-organized materialist society 
In later office designs of Gropius all attempts at differentiation are 
abandoned, and the same is true of Corbusier's Ministry of Edu- 
cation building at Rio; while the United Nations Secretariat, on 
the biggest scale of all of them, drops all pretence, and the 
immense rectangle of glass is identified only by a projecting 
entrance at ground-floor level, which, by comparison with the 
rest, is barely enough to denote its human occupation: it has 
become a vast, impersonal, crystalline monument'. He goes on to 
speak of 'the seduction of the machine method and the plausibility 
of applied scientific thinking; and how near these are to that same 
materialism that turned so much of our early industrial effort 
into human desolation. The tendency of reproductive machinery 
favours uniformity and rejects variety. Yet art, which is abso- 
lutely necessary to life, is various, contrasted, and based on 
experiences of feeling'. And he concludes that our policy 'must 
knowingly serve two ends: the economic, in exploiting the 
machine for -what it can bring us; and the aesthetic, setting a limit 
to what the machine may do. We must open up a range of ex- 
periences through contrast and variety, related forms and textures, 
through association with nature, and with works of art all 
considered as components of living as necessary as the com- 
ponents of industry out of which our architecture is to be made*. 



The mood of the 'fifties of this century has happily changed 
from that of its 'twenties and 'thirties. Fashions foisted upon a 
reluctant public too docile and acquiescent are now spent. 
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The younger poets of today give us something better than the 
morose and confused productions of so many of their predeces- 
sors. Outrageous pictures and sculptures are losing favour. There 
are grounds for hoping that the intellectual leaders of the age now 
opening, while recognizing to the full the need for novel ideas to 
match changed conditions, will do honour to the arts by seeking 
to recover, and to express, qualities which do not belong to any 
place or time, but are universal and eternal the qualities of 
sanity, clarity, dignity and grace. 



CHAPTER XI 

THE RELIGIOUS SITUATION 



SEEKING reality, we have tried to advance from the known to the 
unknown. We began with material things, because that was 
already a well-trodden path. Physical science, by its method of 
analysis, had penetrated beyond visible objects and had dis- 
covered the molecule, the atom, the particle, the quantum. This, 
however, could not be all. It seemed necessary to infer the exis- 
tence of a continuum, physically real, underlying these, and we 
speculated as to its nature. But even some new discovery along 
that road would still leave behind us a vast field unexplored. 
Numberless organisms exist, ourselves among them, endowed 
with the activities that we describe as living and thinking. We 
generalize and say that Life and Mind, as well as Matter, are parts 
of reality. But although we see what they do we cannot say what 
they are. 

At that point, pending further discovery, we found ourselves 
halted. Obliged to pass on, leaving that riddle unanswered, we 
came still -within the compass of reality to men's ideas; to 
institutions; to individual conduct and the social environment; 
and so to all the varied problems of ethics and politics. 

Let us pause again now, and, quitting analysis, try to arrive at a 
synthesis. Instead of specialization so useful, but sometimes so 
dangerous we shall 'see Nature as not an aggregate but a whole 9 . 
We will treat all the size-levels microcosmic, terrestrial, cosmic 
as a unity. We will regard the present time as a momentary 
cross-section in an unending sequence of innumerable events *a 
whiff of actual being*. And we shall hold the universe to be 
extant in its own right, and our own perceptions and interpreta- 
tions to be a part of it a mirror within, giving a reflection, pale 
and distorted no doubt, but still a reflection, of a fraction of reality. 

Such is our conspectus so far. Surveying it in a calm hour 
our first feeling may be one of satisfaction, and at the same time 

134 
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of surprise that the mind of man has been able to accomplish so 
much. But the next feeling is bound to be a sense of dissatisfac- 
tion, of incompleteness. Again we are compelled to say: It is 
certain that this cannot be all that there is. 



When in this book we passed on from science to consider the 
humanities, we postponed for the time being the whole field of 
religion and the supernatural. Coming now to these matters, we 
see at once that they are factors, and among the principal factors, 
in the present world situation intellectual, moral and political. 

Let us begin by offering a broad, but brief) survey of the facts, 
indicating some of the main ideas on religion that are now current 
in the modern world, together with the chief criticisms and ob- 
jections usually raised against them. 

But first it may be asked whether it is right to attempt any 
discussion at all of matters such as these in a book of this kind. 
Some may object that, having started from an empirical standpoint 
and kept within the rules of science and philosophy, we seem to 
be intending now to leave all this behind; to pass beyond the 
bounds of the reasoning intellect; to try not merely to push into 
the unknown, but into the unknowable: such an attempt would 
be out of place, and must in any case be futile. 

To this I would answer that whether there is an unknowable, 
and if so -where its frontier lies, is itself among the unknown. The 
frontier of knowledge moves; it advances century by century. 
A thousand years ago, or even a hundred, how many of the things 
that are now familiar were generally regarded as for ever beyond 
the utmost range of human thought. 

The universe, such as we perceive it, does not explain itself) 
cannot have created itself. It is therefore quite legitimate to infer, 
from the given fact of its existence, that there must also have 
existed, and be now existing, something else outside perception. 
This is a proper field for philosophical inquiry. What would be 
unphilosophic would rather be a dogmatic negative. It would 
also be unscientific; for science, which will not accept without 
proof) will not in such a case reject without disproof) and dis- 
proof here is not feasible. There is room then for curiosity, for 
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conjecture, perhaps a chance for discovery. 'Consciousness*, says 
Whitehead, 'does not rest content with a dumb sense of impor- 
tance behind the veil/ 



The great religions of today, professed by hundreds of millions 
of people, are based on beliefs in sacred books, traditions, revela- 
tions, that are usually very ancient. The oldest, Hinduism, goes 
back beyond the dawn of history. Judaism, if we date it from 
Abraham, is 4000 years old; the universalistic Judaism of the 
second Isaiah, 2500. At about the same period as Isaiah originated 
also Buddhism, Taoism and Confucianism, perhaps Parseeism; 
the pre-Socratic philosophies of Greece were more or less con- 
temporaneous: a great wave of constructive spiritual activity 
seems to have swept over the then civilized world in the seventh 
to fifth centuries B.C. Christianity dates back nearly 2000 years, 
Islam 1400. 

But in the present age the universe, and man's place in it, are 
seen to be very different from what they were thought to be all 
those hundreds or thousands of years ago. We in our time are 
beginning to feel the full impact of the discoveries of the sciences 
during the last three centuries. The books of reference give us 
impressive totals of the numbers of adherents of the established 
Faiths in the various countries of the world: they present a tidy 
statistical facade: but behind that facade the religious state of 
mankind is by no means so simple and uniform. Among all 
creeds and in all countries the degree of attachment varies with 
individuals: it varies through every gradation, from a live, con- 
scious and often passionate conviction, to a merely passive con- 
formity with inherited local tradition. Throughout history, 
every one of those creeds has been from time to time divided by 
heresies and torn by theological disputes; they have always com- 
peted as rivals, sometimes been enemies fiercely at war with one 
another. But the present situation is different, unique, and even 
more grave. It is not a question of some new and more wide- 
spread heresy. Now, simultaneously, all the religious faiths are 
affected by a solvent, intimate and pervasive, which touches 
directly, one by one, the individual units within each community. 
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It is the doubt whether, in fact and in substance, the theological 
doctrines, that former generations had been taught, and had 
accepted without question, are true. 

Each of those creeds has included some kind of theory of 
the universe. The cosmology has usually asserted a primal act 
of creation, once for all, by a deity or deities. But we have 
discovered that the essential cosmic process is a gradual evolu- 
tion from what and into what we have no conception. The 
declaration 'In the beginning God created the heaven and the 
earth* no longer satisfies the probing mind. For it contradicts 
itself: that could not have been the beginning since God was 
already there. 

Again, almost all the religions have rested upon supernatural 
revelations received by their founders, prophets and saints, and 
these revelations have been held to be confirmed, as authentic 
messages from beyond the veil, by miracles: that is to say by 
mundane events which are contrary to the order of nature their 
special significance being derived from the fact that they are con- 
trary. But a scientific age is sceptical. It holds that 'Nature never 
contradicts her own law*. It would rather believe that the wit- 
nesses who had recorded such events were more likely to have 
been mistaken or deceived, or that their records had been tam- 
pered with, than that such events had actually occurred. Theo- 
logians have tried to allay religious doubts by ways that have 
created a fresh series of even greater doubts. 

Nor is that all. From the first dawning of the religious sense, 
men's imagination has freely ranged over the possibilities of a 
continued spiritual life after bodily death. The old mythologies 
developed eschatologies of the most elaborate kind. The Egyp- 
tian Book of the Dead, for example, of which many copies have 
been found in the tombs and deciphered, is a roll of papyrus, 
sometimes as much as ninety feet long, filled from beginning to 
end with magical charms for the use of the dead in the after- 
world. The dead man is pictured as being challenged and 
menaced by terrifying monsters in a series of ordeals, while gods 
jackal-headed, ibis-headed and the like weigh in balances the 
deeds of his mortal life: if it had been on the whole meritorious, 
and if he had been provided in the papyrus with the right incanta- 
tion for each stage, he would be passed on to a new life of eternal 
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bliss. Buddhism, again, supposes for the human soul an unending 
succession of lives before birth and after death: bad deeds may 
degrade it, in the next incarnation, into the bodily form of some 
animal of higher or lower degree; good deeds raise it into an 
ascending hierarchy of incorporeal spirits. Similarly, 'all systems 
of Hindu thought accept the idea of the continuous existence of 
the individual human being as axiomatic'. Islam offers to the 
faithful and virtuous a sensuous Heaven. The Greco-Roman 
religion had its Elysian Fields and its Hades. Byzantine theology 
gave to western Europe the after-life of Paradise, Purgatory and 
Hell, which Dante, Michelangelo and Milton portrayed so 
vividly: in all the churches and cathedrals of the Middle Ages, 
realistic sculptures and pictures instilled terror and awe. But in 
this century, in the western world and now in the eastern 
world as well how much of this is generally accepted as part 
of reality? 

What is undoubted is that here in this world, in the conditions 
around us and the lives that we lead, there is much that is evil 
much undeserved suffering, cruelty and injustice. If those hopes 
that all -will be recompensed afterwards fade away or indeed 
even if they hold good men ask whether we can still believe in 
a divine Providence, immanent in this world as well as transcend- 
ing it, the source of all that has happened and is happening, 
although all-powerful and all-merciful. 

To a generation, already dazed and confused by the impact of 
the new science on the old theologies, has come the experience 
of the two world wars. With millions of young men, the bravest 
and the best, cut off in their prime and promise; with millions 
more men and women dragged from many countries to mass 
murder in gas-chambers in Germany, their bodies burnt in refuse 
incinerators; with tens of thousands blown to pieces in air-raids, 
or, in the Japanese cities, destroyed in a moment by the first use 
of the atom-bomb; tortures of physical pain, agonies of anxiety 
and bereavement; and added to all else, the danger that this, or 
perhaps still worse, may be repeated, and possibly again and 
again where shall we find that living Providence, ever present, 
ever watchful, caring for mankind as a loving Father cares for his 
children? Here is a question, stark, insistent, which honesty cannot 
ignore nor piety evade. 
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In yet another important point the present differs from all 
former times. Not so long ago questions such as these would 
not have been permitted. In almost all countries the State upheld 
the dominant religion, usually in return receiving its support: 
the doctrines of the established Church were not to be doubted 
or challenged. Even after the principle of religious toleration had 
been generally accepted and the penal law had ceased to intervene 
in matters of faith, public opinion remained active and powerful: 
custom imposed conformity: parents and teachers were expected 
to transmit to the next generation the traditions that they had 
themselves inherited. But now, over most of the world, all this 
is changing. Individual freedom of thought and expression, 
beginning with literature, has spread to politics, and from politics 
to religion. In the communist countries, indeed, this does not 
apply; but there it is no longer the irreligious who are subjected 
to disabilities or persecution by the religious: it is the other way 
about. Generally speaking, almost everywhere sceptics are free 
to think and act as they like; and the believers, however vehe- 
mently they may disagree with their opinions, do not even wish 
to challenge their right to express them. 

The consequence of this, added to the other factors, has been 
that the ferment of our time in matters of religion has spread with 
a speed and ubiquity to which no previous age can offer a parallel. 



Such is the situation; it is complex, confused and changing. 
Nevertheless we may discern in it three trends of thought, often 
overlapping no doubt, and with many subsidiary currents, but 
clearly distinguishable and persistent. 

The first is among the faithful. They are content with the 
ancient ways. Many of them have thought the matter out, have 
studied, discussed, reflected and have reached the clear conclusion 
that, in essentials, the religious beliefs they had been taught, or 
had formed for themselves, were sound and trustworthy. In 
them they find inspiration, support in temptation, consolation 
in sorrow. As to science, while not questioning its practical 
usefulness, they are convinced of its insufficiency and sceptical 
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of its ultimate value. As to philosophy, confused and inconclusive 
as it is, if it clashes with religion they will prefer to be uiiphilo- 
sophic. Truth itself is seldom certain; the mind of man can never 

trasp its entirety. And if belief should sometimes stray across the 
uctuating line between truth and myth, many will be ready to 
condone it, if along that way the dimly seeing millions may be 
led to piety and virtue. In any case, they themselves feel no per- 
sonal call, and no capacity, to try to revalue religious doctrine. 
Trusting long-established authority, they feel safe on the trodden 
paths. In all countries, within all the faiths, these form a solid 
stable body of sober-minded people, helping to set the standards 
of the moral law, and to uphold it by their example. Everywhere 
it is a breeding-ground of disciplined and upright men and 
women, the soil from which have come saints, heroes and 
martyrs, the pioneers of the spirit. 

The second trend of thought is the opposite of the first. It is 
modern, critical, adventurous. It is not interested in theological 
problems. Those who follow it look upon the present theologies 
as merely belated survivals of the obsolete mythologies: they 
consist of assertions which are very confident, but are based on 
nothing better than dreams, visions, trances, or maybe auto- 
suggestion or self-hypnosis not messages from without but 
intimations from within, tricks of the brain. All who try to 
justify myth as a means of mystifying the people are, they say, 
accomplices in falsehood. Nor can what is false ever prove, in 
the long run, to be useful. Sooner or later and, in an age of 
freedom of thought and widespread education, sooner rather than 
later the delusion, or deception, is revealed for what it is. In 
any temptation, any dilemma, any crisis, it will fail. In the final 
choice, men's conduct will not be governed by make-believe. 
If your system of morals has been built on that foundation, when 
it crumbles, as it surely will, the structure will fall. 

This school of thought, having discarded the current theologies, 
takes for granted that religion goes with them. The philosophy 
of materialism remains and holds the field. The only intellectual 
guide for the modern world will be physical science. Politics 
becomes a branch of economics. The first aim must be to increase 
the production of material wealth and to equalize its distribu- 
tion in order to rescue the masses all over the world from the 
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fetters of landlordism and capitalism., which for centuries have 
hampered their lives and broken their spirit. In the bitter struggle 
that this involves, they see the established religions as enemies, 
fighting on the other side. They say further that, although it is 
true that religion sometimes tries to bring the faiths together for 
the preservation of peace and the promotion of welfare, more 
often it splits them asunder, so that human history has largely 
been the tale of sectarian conflicts and doctrinal wars. And if it 
is true that religion has produced the saintly martyrs, is it not 
equally true that it was the Churches which had produced the 
persecutors who put them to death? The real saints and martyrs 
today are, they say, the men and women who have dedicated 
their lives and sometimes sacrificed them in the struggle for 
political liberty and social justice. But in that battle, almost 
everywhere the established Churches have ranged themselves, side 
by side with the monarchies and aristocracies, as allies of the system 
of class privilege. Clericalism appears on the scene as an active 
political force; then anti-clericalism (or secularism) arises, claim- 
ing to be the necessary reply. The conflict between the two has 
played, and is now playing, a large part in the politics of many 
countries; sometimes it dominates them, confusing the issues and 
hindering progress. 

All this has led militant Marxism to declare itself not only 
socialist, but atheist. There emerges the full communist creed as 
we see it today. It has seized power right across the Eastern 
Hemisphere from the middle of Europe to the Pacific Ocean, and 
seeks to control the opinions and policies of nations comprising a 
third of the human race. 

The third line of thought in religion accepts neither the dog- 
matic affirmative nor the dogmatic negative. It is not dogmatic 
at all. It will seek truth freely wherever it may be found. 

Since the beginnings of modern rationalism in the time of the 
Renaissance, its expansion in France and England in the eighteenth 
century, and everywhere in the nineteenth under the stimulus of 
the scientific discoveries, this body of opinion has grown steadily 
and fast. Now in our own century, after the shock of the great 
wars, it may perhaps at least among the intellectuals com- 
mand a larger volume of support, tacit or expressed, than either 
of the others. 
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Fifty years ago, those of this opinion would usually have 
described themselves as materialists, and often as agnostics: but 
the development somewhat tardily of the biological and 
social sciences has gradually discredited materialism; and agnos- 
ticism has never been a satisfying creed. Francis Bacon reminded 
us that * Antisthenes being asked of one, what learning was most 
necessary for man's life, answered, To unlearn that which is 
nought!* The saying may be true; but the inquiring mind can 
never rest there. We may hold with Lowes Dickinson that 'the 
mistake of agnosticism has been that it has said not merely "I do 
not know", but "I will not consider!" * 

This third school of thought has no name. It has no recognized 
leader. Its ideas are not formulated in any book. It includes a 
wide variety of opinions. While many of those who follow it 
have abandoned all connection with any organized religion, 
others still conform, though often with mental reservations. A 
great number, again, belong to unorthodox sects or groups, some 
old established, some quite new. But on two points all would 
agree. The first is that no belief may be professed which con- 
science declares is untrue. There can be no truck with myth or 
magic. The doctrine that what is known to be false may be 
pretended to be true, if that is likely to serve a useful purpose, is 
definitely rejected. The second point is that, on the other hand, 
they will not be led by their reaction against credulity, barren 
tradition, make-believe, to blind their eyes to aspects of religious 
faith which may not be of that order, may not be in contradiction 
with nature, but compatible with science and based firmly on 
realities. They hold fast to a conviction that, besides the nature 
revealed to our perceptions, there must be, in the factual universe, 
much more that remains concealed. We are asked to believe 
many incredible things, but that there should be nothing to be 
believed would be the most incredible of all. 



We find that the ancient religions, when they try to answer the 
fundamental questions asked by a mankind bewildered and 
anxious, are not giving the same answers. To some of them they 
do; but to others the answers are conflicting. Those differences, 
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strongly, often fanatically, maintained, give rise to estrangement 
and controversy, to political dispute and international tension, 
even to war. This has always been so, and in spite of the 
acceptance of toleration as a principle and peaceful co-existence 
as an aim it remains so today. 

Keeping, as we have done throughout, as close to the actual 
conditions as we can, let us follow a line round the globe and note 
how frequently and how powerfully religious differences contri- 
bute to the present unrest and anxiety. 

Starting here with the British Isles, the history of Ireland has 
been for centuries one of never-ending conflict between the 
Catholic Irish and the Protestant English and Scots: it is only 
halted precariously now at the uneasy frontier drawn to separate 
Ulster from Eire. In western and central Europe, the struggle 
between clericalism and secularism has been going on for nearly 
two hundred years. At this moment, in several of those countries, 
powerful political parties have been established, their names pro- 
claiming their Christianity, and with the defence of religion and 
all it stands for as their main object. In Spain, it is not long since 
Catholics and Communists were fighting a civil war stubborn, 
fierce and cruel. Down eastern Europe, curving from the Baltic 
to the Black Sea, runs die embattled frontier between the Soviets 
materialist and atheist, authoritarian at home and militant 
abroad and the nations of the west, who refuse, at all costs, to 
subject to that domination their liberties and their faiths. 

Cross into western Asia and you see Israel, brought into being 
and sustained by nothing but its own Judaism, and the support 
of millions of fellow-Jews all over the "world. It is faced and 
menaced by the Moslem Arab States that surround it: they in 
their turn supported by an Islamic Front that extends from as far 
away as Pakistan. For centuries the history of India had been a 
tale of fluctuating conflict between Moslems and Hindus: when 
lately the restraining hand of British rule was withdrawn, the 
two tore themselves apart the rupture marked by massacres of 
tens of thousands, and the panic-stricken migrations of millions. 
Farther east, it has been the ultra-nationalist religion of Japan, 
Shinto, that made her in our own day the great aggressive Power 
of the northern Pacific; bringing injury, and sometimes disaster, 
to China, south-east Asia, Australia, New Zealand and the 
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United. States finally her own defeat and downfall. (The efforts 
that have been made in Japan, since the last 'war, to extirpate 
Shintoism, seem to have had as yet a very limited success.) Cross 
the ocean: happily it is true that the whole Western Hemisphere 
has kept itself free from violent religious strife an outstanding 
achievement in human history. But, it may be added incidentally, 
as an illustration of the continued vitality of religious attachments, 
that in the present working of United Nations the Latin States of 
central and southern America form a block, as others do, to 
promote by peaceful means their own legitimate interests; and 
are often accustomed, when European affairs are in question, to 
use their numerous votes to strengthen the position, of other 
Catholic States. 



To our limited conspectus of the general situation we may now 
add that bird's-eye view of its religious aspect. It cannot tend to 
allay the anxiety that pervades our civilization. And if we turn 
from the Faiths as units to the men and women who compose 
them and consider what is becoming a normal state of mind in 
matters of religion, that anxiety is deepened. 

The late Archbishop of York, Dr. Cyril Garbett, had written 
in recent years several short incisive books, in whichhe considered, 
with courage and frankness, the present position of the Church of 
England. He told us that: 'Christianity is now a minority religion; 
it no longer dominates the Western world. In England today the 
dominating fact of the religious position is that the majority of 
our feUow-countrymen have little contact either with the Church 
of England or any other Church. There has been a great decline 
in church attendance: churches once crowded are now attended 
by a mere handful of worshippers. The evidence is overwhelming 
that the ordinary Englishman, drawn from any class of society, 
is ignorant of the nature of Christianity and, except for rare 
occasions of ceremony, regards the Church with indifference or 
even with dislike as something which is irrelevant to his life/ 
'Preaching one day in a town parish church*, he wrote, 'rather 
unexpectedly, I found there a large body of soldiers; after the 
service, I asked the Chaplain, who evidently knew his men well, 
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what he thought the service meant to them. "Nothing, absolutely 
nothing", was the immediate reply, with which I entirely 
agreed/ 

'In England' , the Archbishop said again, 'there has been a 
general retreat from Christianity. There has been no open denial 
on the part of the State. Christianity is still the accepted religion 
of the nation. The Monarch is anointed and crowned -with 
Christian prayer, exhortation and blessing. Both Houses of 
Parliament still open with prayer. The judges and the armed 
forces have their chaplains. On national days of prayer the 
churches are crowded, and on civic occasions there is usually 
prayer and dedication. But the great mass of the people are 
ignorant of the elementary truths of the Christian faith and treat 
religion as something irrelevant to their lives . . . Within a short 
period there has been a retreat on an unprecedented scale from 
Christianity, not only in Russia and countries under Communist 
domination, but in nations -which for over a thousand years have 
been nurtured in the Christian faith/ x 



8 

We have stressed the importance of the social atmosphere as 
a sanction for the moral law. Hitherto religion has been one of 
the principal factors in determining what kind of atmosphere 
we shall have. Now, with ever-increasing doubts about theologi- 
cal dogmas, and the weakening of the Churches that the Arch- 
bishop so forcibly described, we look around and examine what 
is happening to the social climate, to moral standards today. And 
if present tendencies persist and perhaps grow stronger, we ask 
what is likely to happen tomorrow. 

Newspapers that circulate in millions pander to vulgarity and 
sensationalism; daily and weekly they give free advertisement to 
violence and salacity. Sexual laxity is more readily condoned; 
marriage is less stable; the family suffers. Among the most suc- 
cessful novels and plays, adultery is a usual therne, and murder a 
light-hearted topic for a leisure hour. Violent crime persists: 
organized vice is publicly on sale. Out of this environment can 
we expect a healthy society, a fine civilization? And is this, then, 

1 See note, p. 213. 
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a time when we can afford to do without religion, which has ever 
been the matrix of morality and its safeguard? 

Yet the doubts persist. To quote Dr. Garbett once more: 'There 
are few thoughtful men and women nowadays who are not con- 
scious of the intellectual difficulties in the way of a supernatural 
faith/ The Professor of Theology at Manchester University says: 
"We no longer ask: "Can we make sense of the universe without 
bringing in the idea of God?" but: "Can we make sense of the 
idea of God in the light of our experience of the universe?" Does 
the world we have to live in look as if it were created and con- 
trolled by an Almighty God of perfect wisdom and infinite love? 
This is not just a philosophical question to be debated by ex- 
perts at a high intellectual level; it is concerned with the total 
personal relation of each one of us to the total environment of our 
human existence.' 

This brings us directly to the last feature in the present religious 
situation that we would wish to discuss: it arises from the fact 
that theology has not been able to find any solution, which the 
modern world would be ready to accept, to what we have been 
accustomed to call the Problem of Evil. Can empirical philosophy 
give any help? 



Again we are bound at the outset to look closely at the way the 
problem is posed. The term 'Evil' is an abstract generalization, 
and the realist is suspicious of abstractions. When we were dis- 
cussing ethics we refused to join in the pursuit of an intellectual 
figment called 'The Good* an absolute, given a priori, of which 
particular goods were supposed to be products and instances. We 
insisted on looking directly for the particular goods themselves. 
So now with this other conception termed 'Evil', equally ficti- 
tious. Evils in the plural and with no capital E there certainly 
are: all our lives we have to face them, and strive against them as 
best we may. But that there should be extant in the universe 
some vague maleficent Force, formidable but formless; or per- 
haps symbolized and personified, in a goddess Kali of the Hindus, 
a deity Ahriman of the Zoroastrians, the Adversary of the Book 
of Job, the Devil of medieval Christianity, the Satan of Milton, 
or the Mephistopheles of Goethe all this is emptiness. 
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There is no need, therefore, for the theologian to spend, agoniz- 
ing days and nights in trying to reconcile two ideas which are 
by their nature incompatible first, the conception of an All- 
Creator, who is held to be just, loving and merciful; and, second, 
the existence, as part of his own creation for, if not, how did it 
come to be? of a spirit of injustice, hatred and cruelty, account- 
able for the calamities that afflict us and the temptations that lead 
us astray. It might have been obvious from the outset that such 
an attempt must be futile. It could reach no better conclusion than 
that *the ways of Providence are inscrutable', which leaves us at 
the end where we were at the beginning. 

Discussions such as these fascinated the scholastics of the 
Middle Ages. Modern man is likely to leave them behind and 
pass on. 

Coming to close quarters, then, with the evils, all too real, of 
actual life, we shall do well in the first place to distinguish 
between two broad categories which bring in different con- 
siderations. One consists of the evils that come upon us from 
natural causes; the other those that we bring upon ourselves. 

All we are and do, all we enjoy or suffer, depends at bottom 
on astronomical and geological conditions. The earth is a planet 
as well as a home. The stage of evolution it has reached as a 
planet makes it sometimes unsafe as a home. The cooling surface 
of the globe has not quite settled down. Now and then, here and 
there, an underlying rock-stratum slips a little: up above we have 
a disastrous earthquake. A volcano erupts: Pompeii is destroyed. 
The atmosphere also is in a constant state of flux: climate and 
weather cause all kinds of misfortunes hurricanes and cyclones, 
raging floods, droughts bringing famine, fatal strokes of lightning. 
The lowest forms of life, often our servants, are sometimes our 
enemies. Microscopic bacteria and viruses, causing diseases and 
pests, are more formidable than the earthquake and the volcano. 

But even against some of these natural evils (as was referred to 
earlier) man is able to make head. Gigantic engineering works, 
harnessing the flood and fructifying the desert, save vast popula- 
tions from misery. Against the storms at sea we build ships 
large enough and powerful enough to outride them. We can 
even grasp the lightning and make it harmless. Greatest of all 
man's triumphs are those won in the constant battle against the 
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micro-organisms. Plague and pestilence, and many diseases that 
had always been the scourge of mankind, have been almost elimi- 
nated. There are high hopes that many among the rest may be 
conquered soon. 

Other calamities arising from the character of the planet will 
still remain, beyond possibility of control. As to these we can 
only say in the concluding words of one of the great Greek 
tragedies: 'Lament no more: these things are so/ 

But by far the larger part of the ills that beset us belong to the 
second category those we bring upon ourselves; those that 
result from our own ignorance or misbehaviour, our own follies 
and errors, vices and crimes. Here we link up with all that was 
said before on the reality of freewill power of choice; and on 
personal responsibility. Where there is choice there is the risk of 
wrong decision; when we choose wrongly we suffer for it; and 
when we suffer we speak of the existence of evil. Seeking the 
remedies, we now find ourselves back in the field of practical 
affairs. So the scene shifts from theology and geology to ethics, 
to the moral law; and then to politics, economics, technology, to 
social activity and personal conduct. 

It is often not the sufferer who is to blame, either wholly or 
even partially, for his misfortune. Enjoying the advantages of 
living in a society, we have to incur also its disadvantages. The 
fault must lie somewhere, but not necessarily with him. We 
speak of the evils that we bring upon ourselves; but that is a form 
of speech, 'we' meaning the generality of mankind as distinguished 
from Nature. It does not mean that, if something unpleasant 
happens to you or me it must be because you or I have done 
something to deserve it. Another person may be to blame, or it 
may have been society itself through the faulty working of one 
or other of its institutions. For instance, if a hundred years ago 
in England some person had died in an epidemic of cholera or of 
smallpox, it is not probable that he himself had done anything 
to cause it: it was because medical science and State action had 
not at that time found the ways to prevent epidemics. If, in some 
backward country today, however, such an epidemic were to 
occur, everyone would know where the fault lay. But if in 
innumerable cases evil is brought about, not directly by the 
individual who suffers, but by the default of some social institu- 
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tion, we must again remember that all those institutions are 
themselves nothing more than organizations of individuals, on 
whom, and nowhere else, the final responsibility rests. 

Let not him who suffers undeserved misfortune cry out, then, 
against the hard lot of man, a cruel universe, or a callous and 
indifferent God. More often than not, he can find the causes 
closer at hand: either in himself, or else in the action or fre- 
quently the inaction of the society which he and his fellows 
have created and now maintain, or in both self and society 
together. 



CHAPTER XII 

RELIGION AND REALITY 



IN the last chapter we suggested that the present anxious religious 
situation might be attributed mainly to two causes. The first was 
the failure of the theologies to carry conviction when they try 
to reconcile the orthodox belief in an active Providence, omnipo- 
tent and benevolent, with the facts of practical life, with the exis- 
tence of evils, such as the two world wars; and we discussed that 
issue. The second cause was the so-called conflict between religion 
and science actually a conflict between some of the conclusions 
of science and some of the doctrines of theology; to this we now 
turn. Is there any possibility of arriving now or ever at a 
reconciliation, as a first step to the synthesis for which we have 
pleaded, between philosophy, science and religion? 

It is often said that no one is so rigid as the theologian, nothing 
so unchangeable as dogma. If that were true, unless science sur- 
rendered her position, this conflict would be inevitable and must 
continue indefinitely. But if we look back down the vistas of 
history, or around at the present scene, we can see that it is not 
true. All religious institutions do in fact amend their creeds and 
formularies. Sometimes this is brought about by a 're-formation*; 
maybe after much controversy, and perhaps upheavals and 
secessions. All the great Founders were themselves rebels against 
the orthodoxies that had gone before polytheism, Pharisaism, 
formalism. More often change has come about gradually, and 
sometimes almost imperceptibly, generation by generation. 
What is uncongenial to the spirit of the age is no longer em- 
phasized; it is allowed quietly to fade away; the rest is main- 
tained and cherished, in the end perhaps strengthened rather than 
weakened. In religion as in philosophy, science, morals, 
sociology there is that constant struggle between ideas, that 
continuous evolution and survival of the fittest. So we find that 
the orthodoxy of one century is never quite the same as that of the 
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previous century, and may be in many respects quite different 
from that of five hundred years before. 

We see the process going on now, in varying degree, in almost 
all the creeds almost everywhere. The changes come from 
within. The opinion of the laity plays a large part. When the 
ordinary man is led to believe, by fresh discoveries or by discus- 
sion, that some new idea has been established as true and its 
contrary as false; if, nevertheless, the authorities he has been accus- 
tomed to follow insist upon keeping it as an article of faith, then 
his intellect is alienated, his conscience is disturbed, his confidence 
shaken. He distinguishes between the preacher or leader he thinks 
enlightened and the one he thinks obscurantist. Little by little 
the influence of the churchgoers has its effect and the silent 
influence of the empty places of those who stay away. 

All social institutions that have lasted a long time are in danger 
of falling into decrepitude. They tend to value past more than 
future, history more than purpose. It has been well said: 'The 
noblest movements are apt to outlive their usefulness when their 
zeal develops into formalism: an ideal creates an institution and 
then the institution suffocates the ideal/ And again: c No one can 
walk backwards into the future/ 

Meanwhile, on the side of science, important changes are pro- 
ceeding, and with greater rapidity. The movement away from 
materialism during the present century is marked. Throughout 
the free world the intelligentsia, including the scientists, has not 
in the main accepted Marxism; and this is due, not only to its 
political and economic deficiencies, but also to the failure of its 
dialectical materialism to carry conviction. 

It is significant of the present trend of thought in the world of 
science in this country that, at the meeting at Oxford in 1954 of 
the British Association for the Advancement of Science, the 
speaker chosen to deliver the 'Evening Discourse*, Professor C. A. 
Coulson, should have taken as his subject 'Science and Religion'; 
and that in his conclusion he should have said this: * Science plays 
its part in the fulfilling of human life along with many other 
influences, and cannot be "wholly separated from them. The 
scientist Max Planck could say: "Religion and Natural Science 
are fighting a joint battle in an incessant, never-relaxing crusade 
against scepticism and against dogmatism, against disbelief and 
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against superstition." ' He adds: 'Most of us in the scientific 
movement are deeply troubled ... I believe that our trouble is 
that we have forgotten some of those other elements of truth to 
which we are joined; we have kept blinkers on our eyes when 
the circumstances of today require us to see the whole of life. 
The clue to our hesitation will be found in what is, for many of 
us, an inadequate concept of what is a human being. Here science 
can help, and help enormously; but it is not enough by itself. 
We must be willing to open our hearts and minds to the revelation 
of truth of 'whatever school or subject.' 

With such a disposition now beginning to appear on the one 
side and on the other, perhaps philosophy may be able to play a 
useful part as mediator; for it overlaps them both science, on 
its left, in the field of theoretical physics; and religion, on its right, 
in the field of mind and morals. 1 And philosophy itself is also 
realizing its own limitations, and changing in some degree its 
interests. 

It used, for instance, to be much concerned with Ontology, 
the problem of Existence of matter, life, mind, ideas, the 
cosmos, God of each separately or all of them together. But 
it is recognizing more and more that the outcome from all those 
laborious discussions has been nil; and now, as Professor Gilbert 
Ryle has said in a sentence of admirable brevity: ' Ontology is 
out/ In this matter, as in not a few others, the seeker of reality 
may say with Cowper: 

Defend me from the toil 
Of dropping buckets into empty wells, 
And growing old in drawing nothing up. 



I do not know that empirical philosophy, depending as it does 
upon reason, can expect to be able to lead us much further than 

1 Whitehead says, in his Process and Reality: 'Philosophy frees itself from the taint of 
ineffectiveness by its dose relations with religion and with science, natural and sociologi- 
cal. It attains its chief importance by fusing the two, namely, religion and science, into 
one rational scheme of thought . . . Philosophy finds religion, and modifies it; and con- 
versely religion is among the data of experience which philosophy must weave into its 
own scheme.* 
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the line we have now reached. It does not follow that this is the 
end of the road. Reason itself convinces us of the existence of a 
Something Else beyond the perceived universe. Vaguely we can 
discern the road, still stretching on into an immense unknown. 
Coulson quotes Pascal: 'The last step that Reason takes is to recog- 
nize that there is an infinity of things beyond it. 9 

But philosophy with science its ally is not man's only 
recourse, nor reason the only faculty at his service. Instinct, 
intuition, imagination, emotions all these are constantly at 
work. They too are realities, playing a part in the real universe, 
helping to form men's ideas and to decide their actions. Religion 
enlists them all. 

Here, however, we must be on our guard. We are entering 
on dangerous ground. Experience has often proved that, if we 
let go of reason and trust to these other, less reliable, faculties, 
we may be led into disaster. 

Instinct? it can take us back into the animal propensities of 
the subconscious, rebellious against intelligence and morality. 
Intuition? let us remember, for instance, the intuitional philo- 
sophy of Nietzsche, and its application by Hitler, his disciple. 
Imagination? consider the mythologies of the ancient world, 
commanding for thousands of years the pious devotion of the 
credulous millions. * Emotion? it can give us love and joy; but 
also anger, hatred, quarrel and war. Above all, there is this great 
difference between reason and those others. When reason makes 
mistakes as of course it does, like every human faculty it can 
correct them by its own processes new discoveries, further 
facts, better arguments; and then it can start afresh. But instinct, 
intuition, imagination, emotion, often claim finality: for their 
mistakes there is then no remedy. 

Nevertheless, we are obliged to face those risks, and do our best 
to avoid those consequences, for we have no other recourse; 
unless we are to give up altogether, and remain unsatisfied, with 
nothing better than, as Whitehead said, *a dumb sense of impor- 
tance behind the veil'. 



1 "We may see their vestiges even now in the myths and magic that cling so tenaciously 
to our own rituals; and in the inane superstitions still rife in all sections of society, pander- 
ing to nonsense. 
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It is not, however, the purpose of this book to add yet another 
volume to the hundreds that come crowding, year after year, 
from the printing-presses of all countries, in the perennial dis- 
cussion on the relation of man to the supernatural. The philo- 
sopher in search of reality must beware of wandering away into 
those tempting but boundless fields; he would probably soon be 
lost and never be heard of again. Nevertheless, the religions are 
facts; influencing, powerfully and constantly, the course of ethics, 
of politics, even of economics. We should be false to our aim if 
we were to end at this point. We are bound to make an attempt 
at least to apply, in this field also, the principles that have emerged 
in the course of our search. But this inquiry shall be confined to 
a few points and be kept as brief as may be. 

One preliminary point -whether a supernatural does in fact 
exist has already been discussed, and we need only to recall 
the conclusions that we reached. In an early chapter we offered 
reasons for believing in the reality of 'a cosmos of some sort', 
prior to man and independent of his perceptions or his philoso- 
phies. We know that a Nature exists around us; but we know- 
also that this Nature, as we perceive it, is not self-sufficient, and 
is therefore, for us, incomplete. It follows that there must also 
exist other features or factors that are beyond, or outside, the 
Nature of matter, life and mind, of which we are cognizant. We 
know a supernatural exists because we see what it does: that 
existence is not cancelled because we cannot say what it is. 

Our basic principles required also a clear distinction between 
that objective universe as it is in itself, aud our own subjective 
perceptions and interpretations. Without that differentiation, at 
the outset and all along, everything would be confused: but when 
philosophy and science have admitted that distinction first with 
matter, then with life, then mind they were able to win great 
successes. Coming now to religion, we need to make the same 
differentiation. We must distinguish between that Something 
Else given, real in its own right and man's effort to interpret 
and describe it. 

This distinction is nothing new: indeed it is commonly made 
in practice already. The metaphysical philosopher leaves the 
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supernatural as a pure abstraction. The ordinary man, seeking to 
make it concrete, assigns to it qualities akin to his own sym- 
pathies and antipathies, love and anger, approval or disapproval 
'personal' qualities in short. What is 'Deity' to the philosopher 
is 'God' to the people. The distinction is evident in the fact that 
we speak of Deity as *it', of God as 'He'. 

This brings us to a question we have not previously considered 
the question of the limitations of language. 



In recent years a group of English philosophers have been 
stressing the importance of logical precision in the use of terms. 
Other philosophers, while recognizing the value of their principle, 
have thought that they have been inclined to carry it too far. 
They appear sometimes to regard the etymology of philosophy 
almost as though it were philosophy itself; as if to compile a care- 
ful vocabulary and dictionary of philosophical terms would be 
the best or even the only way to attack the great unsolved 
problems. But however that may be, in the discussion in -which 
we are now engaged, on religion and reality, this question of 
language comes at once into the forefront. 

In each of our previous inquiries, we carried analysis as far as 
we could, but sooner or later we reached what had to be regarded, 
in the present state of human knowledge, as an ultimate. With 
material things, we called that ultimate Energy; with vital 
phenomena, we could only call it, tautologicafiy, Life; with 
mental phenomena, Mind. These we could not describe or define 
because both ideas and words had failed us. When we come to 
the edge of knowledge we reach also the limit of speech. It is 
the same with this other ultimate that we call Deity. Theologians 
and philosophers invent or adopt terms in which to discuss the 
supernatural: they speak of Creation; of Omnipotence, Omni- 
presence and Omniscience; of Infinity beyond Space and Eternity 
beyond Time; or perhaps of the Absolute. But none of these 
words enable the mind to grasp or to portray the events that 
happen, and the processes that go on, in the cosmos. They bring 
us nowhere. 

From this predicament, however, man found a way out long 
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ago imperfect, no doubt, but better than none. He has pursued 
it, and pursues it still, in his religions. 

While language is, of course, the principal art of communica- 
tion, it is not the only one. There are other conventions by which 
ideas and emotions can be communicated from one to another. 
The painter does it through his pictures; the sculptor through his 
carvings; the architect through his edifices 

Man builds the soaring spires 
That sing his soul in stone. 

Music 'the inarticulate mystic speech of Music', as Carlyle 
called it can evoke every mood, express every emotion. 

Religion enlists all the arts in its service. Anyone, for example, 
who has been privileged to attend in Westminster Abbey the 
celebration of some great national ceremony, will have experi- 
enced it. The venerable building itself, perpetuating the traditions 
of a thousand years in the life of a great people; the colours of 
the windows, and the shafts of sunlight against the spacious back- 
ground of the ancient walls; the solemn grandeur or intimate 
appeal of the music; and the arts of language as well, in the poetry 
and oratory of the liturgy: all this takes us away 'the swing of 
a door from street to temple' from the familiar realities of every- 
day life, and brings us into touch with a living cosmos, equally 
real. 

We ask, would it be gain or would it be loss if the cathedrals, 
churches and chapels, the synagogues, mosques and temples, all 
over the world, were gradually to be deserted, and finally closed, 
the ministries of all the Faiths disbanded? Thousands of millions 
of human beings men, women and children, of all races and 
colours, of every degree of ignorance or knowledge, loving and 
suffering, enjoying or enduring they are all companions to- 
gether on this revolving globe, with mystery all about them. 
They need something beyond and greater than themselves to 
comfort and sustain them; to fill the imagination, satisfy the 
emotions; to combat what is evil, strengthen what is good. They 
are not philosophers. 'Religion', says Meredith, 'has a nourishing 
breast: philosophy is breastless/ 

The peoples turn to religion; and to the arts as its interpreter. 
They listen to the prophet and to the poet and more readily 
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than to the philosopher. And if there appears a great prophet or 
a poet of genius who also has a philosophy, and who has at the 
same time a gift for leadership and a willingness to undertake its 
burdens, then he may found a religion, or set going a current 
of thought, that may endure for thousands of years. All the 
Founders were of that order. 

But we must stress once more the risks that we run when we 
rely, not upon the intellect alone, but also on the non-intellectual 
faculties of the human mind the dangers we shall encounter, 
the overwhelming disasters that we may invite. Those faculties 
are so much less trustworthy than reason that it is never safe to 
allow them the last word. The subconscious may often be 
reliable, but it is safer to keep the conscious in ultimate control. 
To follow the vague inklings of intuition may sometimes be 
right: but it is unlikely, when rational experience clearly says the 
opposite. The lively visions of imagination may open vistas of 
great achievement provided we still keep the firm ground of 
reality under our feet. And everyone knows that emotion with- 
out reflection is dangerous. 

History shows that the prophet and the poet are ever inclined 
to myths, and that a myth, once planted, grows with the luxuri- 
ance of a weed. It chokes religion, when 'anything is credible 
because nothing is true'. We witness it now; for in so far as 
obsolete mythological elements are still persistently retained in 
the current theologies, whether eastern or western, religion is 
discredited. And -when intelligent and honest minds especially 
among the young, coming fresh to these issues discard the 
myths, they often throw religion out as well. Then they are left 
with nothing better than the blank negation of atheism, or the 
nullity of agnosticism, which are as far removed from reality on 
the one side as mythology is on the other. 

Let us be careful at the same time not to fall into the opposite 
error of supposing that all symbolism is nothing but myth. There 
is a basic difference between the two* Myths, by definition, are 
fictional. Apollo, Mithras, Pan, the Fates or the Furies; Moloch, 
Baal, or Ashtoreth; or, again, Adam, Eve and the Serpent none 
of these, or the thousands of others of the same order, are real in 
their own right, facts in the given universe. On the other hand 
a supernatural, of some sort, does in fact exist: we know it 
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because we know that a natural exists and that it is incomplete. 
If we have to devise a language in which to think about it and 
talk about it, and if this involves a symbolic use of terms collo- 
quially used in everyday life, this language is intended to relate 
to something real. The worship of mythical gods, their invoca- 
tion, their very names, attach to nothing. And so with every 
sort of myth, ancient or modern. 

But what if the great prophet or the poet of genius has a philo- 
sophy, and the philosophy is a bad one? Then, sooner or later, 
directly or indirectly, immeasurable harm will be done. We may 
recall the familiar examples. Plato ('whose mind was essentially 
imaginative and poetic), Dante (in De Monarchid), Karl Marx, 
Nietzsche all yielded, in their political philosophies, to the 
temptation of taking absolute power as the short cut to their 
ideals; all advocated despotism as the agent of progress. Their 
influences were seen in the authoritarianism of some of the 
established Churches; of Hegelianism, and of Marxism: they have 
inspired German Nazism, Italian Fascism, Russian Communism. 
All these, although not theological, are Faiths, with formulated 
dogmas and creeds, held with passionate conviction and applied 
with ruthless fanaticism. All of them are intuitive, largely irra- 
tional and emotional. All embody political myths. Their conse- 
quences we have seen with our own eyes, in the flames of burning 
cities, the deaths of millions, and, for a whole generation over half 
of the globe, in the stifling of freedom. 



We are hoping that present-day thought may move towards a 
greater measure of understanding between philosophy and science 
on the one hand and religion on the other. We ask whether our 
present discussion points to conclusions that might help to that end. 

Two conclusions may be drawn. One is the reality of *a Super- 
natural of some sort*. The other is the difficulty of getting into 
touch with that reality through our reasoning faculty, and by 
means of the language that the intellect creates and employs. We 
have been led to ask whether there may not be a different line of 
approach altogether through the non-intellectual faculties that 
are always functioning, and through the means of communication 
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of their own that they employ. These involve using the terms by 
which we denote our human qualities and characteristics as //"they 
applied also to Deity. x 

Now there may be a wide measure of agreement as to the 
validity of the first, and at least as to the possibility of this second 
conclusion. For it seems that few philosophers or scientists nowa- 
days would be prepared to dismiss straightway any Supernatural 
as being, in the nature of things, impossible. The ocean of 
nescience all around us is so vast, our own little island of know- 
ledge is so small, that the word 'impossible' is out of place. 

But these two conclusions and the second only tentative 
seem to be as far as we can go, at present, towards any basis for 
agreement. For the rest all is controversial. 

The three basic problems of religion remain, as ever, in keen 
debate. 

First: accepting Deity, is it allowable to personify it as God, 
and then to assimilate God to Mans 

Second: if it is should we believe that God is a Providence, 
actively at work in the world around us, and in ourselves: deter- 
mining the course of events in the physical universe and in human 
history, and therefore responsible, at every moment, for individual 
conduct? 

Third: if so, is there direct communion between God and man- 
kind from God by revelation to individuals, and from men by 
prayer and invocations 

Hundreds of millions of people, however, are not troubled by 
any of these questions. Faithful to the beliefs of one or other of 
the ancient creeds, or of some modern variant, they regard God 
as identical with Deity; his qualities as portrayed in the Scriptures; 
Providence as evident around and within us; revelation and inspir- 
ation as facts; constant communion established through mystic 
experience. For them it is not a question of the limitations of 
human knowledge, of language, of as if/ Providence, Revela- 
tion, Communion these are axioms of belief. 

Philosophers or scientists among them, having recognized the 
reality of life and mind in nature (for if they are not real, how 
is it possible, for instance, for me to be writing these words, or 

1 Cf. The Philosophy of 'As if, by H. VaiHnger (Kegan Paul, Trench, Trubner & Co., 
1924). 
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for you to be reading them?), may find it is easy to recognize 
also the actuality, however modified and sublimated, of the super- 
natural. Made planet-conscious by science, cosmic-consciousness 
is only one step further, with the sense of Deity beyond. Then the 
whole panorama of nature stretches before them, from the elec- 
tron to the galaxy, with all its phenomena of life and mind. 

From this there may be derived, as a consequence, a transcen- 
dent basis for the Moral Law, a unique, and perhaps indispensable, 
sanction for ethics. 

Yet the doubts remain: they too are facts, as much as the beliefs, 
in the present world situation. Remember Archbishop Garbett: 
'There are few thoughtful men and women nowadays who are 
not conscious of the intellectual difficulties in the way of a super- 
natural faith/ No one would deny that that is so. 

Other millions would give a negative answer to our first 
question. They would say that it is not allowable to ascribe quasi- 
human qualities to Deity: it would be a desertion of truth, a 
slip-back into mythology. The prophet Jeremiah, they might 
say, rebuked the idolatrous Jews for worshipping the works of 
their own hands: this is to worship the work of our own minds, 
and is no better. Reason would have abdicated, to allow Imagina- 
tion to usurp the throne. 

As to the second question the reality of a Providence, daily 
and hourly intervening to execute its plan for the ordering of the 
world, and directing individual human conduct in order that this 
purpose may be fulfilled the sceptics would offer an alternative. 
That is the possibility that the plan of the universe is one "which 
has produced, by a process of evolution, conscious beings on this 
planet and, very likely, innumerable others elsewhere en- 
dowed with an autonomous power to frame their own ideas and 
to conduct their own lives. If this be so, constant intervention 
would be a contradiction the plan itself spoilt and defeated 
by its own author. 

Is it impious to hold such a belief? Would it be a derogation 
from the greatness of God, the destruction of religion? Or might 
it not rather be seen as an exaltation of the idea of Deity far above 
any propounded by the old theologies; and at the same time an 
uplifting of man himself to a nobler status? 

When we were discussing the problem of evil, realizing that 
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the evils from which we suffer are mostly man-made, we offered 
the conclusion that their causes and their cure should be considered 
a matter, not for theologians, but for every man. This view has 
indeed been gaining ground among theologians, particularly 
since the world wars. They speak of it symbolically, as faith in 
the Fatherhood of God. We are children, learning by experience 
the difference between right and wrong. The wise father lets his 
children learn by their own mistakes, does not direct them at 
every turn. Struggle and survival, challenge and response, are 
the conditions of progress: safety is good, but liberty is better. 
From this it would follow that the grace of God is not to be found 
in intervention, but in non-intervention; religion reaching its 
peak when it comes to understand that the silence of God is his 
greatest gift to us. 

As to the third question on Inspiration and Communion 
we see all around us every degree of belief and unbelief. At one 
extreme are the fundamentalists, who accept whatever is written 
in the sacred books of the religion in which they have been bred; 
any uncertainties of authenticity or interpretation being matters, 
not of faith, but for scholarship. Or the belief may be in a purely 
personal communion, open to everyone, achieved by prayer and 
contemplation. Man invokes; God responds; man hearkens and 
obeys. The universal mind has been brought in, at that moment, 
in that place: it is again *a commerce between Self and Not-self*. 

At the other extreme are those who reject all such claims. 
They think that the experiences are more likely to originate 
within die mind of the worshipper, with no external attachment. 
It is a wish or resolve already half formed, "which leads him to 
pray: the answer to his prayer is an echo. Intuition, imagination, 
emotion, a faith deeply established in the subconscious mind by 
heredity and training it is these which have led him to accept, 
as an expression of the will of God, what is really no more than 
his own endorsement of his own desire. 

The phrase, *the will of God*, comes readily to the lips. But 
when the different religions confront one another each of them 
so deeply convinced that it is obeying the will of God that some- 
times persecution and martyrdom, massacres and long years of 
cruel war, must be inflicted or endured for conscience* sake who 
shall say on which side the will of God truly stands 5 
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The issue is not merely historical and remote. We have traced 
its powerful effects at this present time all round the globe. The 
catastrophe of the Second World War had its initial cause in the 
intuitions of Hitler, continually proclaiming his own mission to 
have been destined by Providence. Or again, in the controversy 
that has been raging in recent years over the policy of the present 
Government in South Africa towards the natives and coloured 
people; while the Christian Churches of the world have been 
almost unanimous in condemning it as contrary to the Christian 
ethic, the Minister of Justice, speaking in a parliamentary debate 
from the Government bench, no doubt with complete sincerity, 
could say: 'We believe that we are sitting here at this moment by 
the will of God/ 1 

Between those two extremes stand many, often perhaps a large 
majority, who do not accept as authentic all the claims to 
revelation of communion, nor yet reject them all, but believe in 
exceptional interventions not so many as to destroy man's 
responsibility, nor so rare as to leave the world adrift. The 
founders of religions, the prophets and apostles, the great mystics, 
they accept and revere as truly the inspired spokesmen of God. 
And there are the multitude who hold, with passionate conviction, 
that assuredly there has been one divine revelation, unique in its 
fullness and authenticated by its results. 

There remain the beliefs in an easy accessibility for everyone, 
or at least for those psychically endowed, to die abnormal 
perhaps supernatural that lies all about us. Science is now 
beginning to explore that field although reluctantly, and with 
hesitation. Psychical research, the study of telepathy, and of 
other forms of 'Extra-sensory perception', employ the methods 
of observation, experiment and statistical measurement. But they 
have not yet reached conclusions generally accepted by the world 
of science. 



Supplementary to the three main problems of contemporary 
religion is the question of the Moral Law its origin and its 
sanctions. Can this be cited as a further proof of the existence of 

1 See note, p. 214. 
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God and His benevolence? Whatever differences there may be 
in theology, all the religions teach substantially the same things 
in ethics. Does this prove that they must all have originated from 
a common source, which, if we accept Deity, can only be there? 
The existence of God, it is held, accounts for the moral law, and 
the moral law, in turn, confirms the existence of God. 

Here empirical philosophy comes back into the discussion, 
bringing its own contribution. When we were considering ethics 
and inquiring into the reality of a moral law as a factor in human 
affairs, we concluded that a purely mundane basis might be found 
for it a posteriori, without need for any a priori foundation, 
metaphysical or theological. The gradual evolution of moral 
principles and practices, in response to the needs of life as it is 
lived, offers an alternative. The moral law was not promulgated 
for the first time at particular dates and in particular places by the 
great prophets and sages. Beginning with primeval man, it has 
evolved through long ages, and is still evolving. It is the common 
experience of human communities of all times and all races that 
has taught them what kind of beliefs, habits and customs will 
promote their own welfare, what is good conduct and what is 
bad. If the moral law is substantially the same among all peoples 
the reason is indeed that it springs from a common origin, but that 
origin is to be found in the experience of living in communities 
that is common to all alike. 

But when that has been said, not all has been said* No one can 
deny the immensely important part that the religions have played, 
and are now playing, as a factor within the evolutionary process 
itself. Past history and present observation establish that beyond 
question. The religions have crystallized and formulated the 
moral law; have brought it to the peoples, persuading their intel- 
lects by argument and touching their emotions by fervour and 
eloquence. This is why so many thoughtful people who are not 
orthodox feel bound to recognize the high value of religious 
incentives and sanctions, and are made anxious by their weakening. 



So the perennial debate continues. In one century, or in one 
country, opinion may sway to one side, in another century, or 
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another country, to the opposite. In the present age, among the 
great religions, there are no signs anywhere of even the beginning 
of a reconciliation of theological differences. Apart from the last 
remaining vestiges of primitive paganism now yielding place 
before the advances of Christianity or of Islam, there is no 
prospect of any one of them being displaced by any other. And 
rarely, if ever, is there any desire in any quarter for the initiation 
of a new religion, which should attempt to combine them all in 
some amalgam of theologies essentially incompatible. 

On the other hand, the movement towards a reunion of the 
various sects of the Protestant Churches of the English-speaking 
world has, in recent years, been making marked progress. And 
it has been extended further, through the World Council of 
Christian Churches, to a growing co-operation between the 
Anglican, the Orthodox and the Armenian. Everywhere, al- 
though theology may often divide, ethics can unite: in the present 
parlous estate of human affairs, this has created a climate of 
opinion impatient of ecclesiastical disputes and antagonisms, and 
favourable, wherever opportunity offers, to co-operation. * 

The word Co-existence has become a key-word in our political 
vocabulary. The invention of the nuclear bomb has made it clear 
to everyone that there is only one alternative Co-extinction. 
No one can be indifferent or inactive now. The peoples 
are bound to realize that each other's existence together with 
their several cultures and ideologies is a fact not to be ignored. 
If those ideologies are to be changed, it must be from within, and 
by persuasion; not from without, by force. 

This idea, which is bound to dominate increasingly the conduct 
of affairs, ought surely to apply also and above all in the sphere 
of religion. Indeed, in principle, if not always in practice, Religious 
Liberty, or Toleration, has long been widely accepted. Fellowship 
and co-operation is only a short step further. Here reason and sen- 

1 In 1936, the late Sir Francis Younghusband founded, in England, the World Congress 
of Faiths, in order to promote a still wider expansion of inter-religious co-operation, in 
the fields at least of ethics and international politics: not confined within even the wide 
bounds of Christendom, but extending to all the Faiths, eastern and western. A parallel 
movement has been set on foot in the United States. Both have branches in other 
countries. They have won the support of a number of leading personalities belonging to 
all the organized religions Christians, Jews, Moslems, Hindus, Buddhists, Confucians, 
Taoists and of some not attached to any. But they have noc yet aroused that interest 
among the general body of religious-minded people which the importance and timeliness 
of their appeal might have been expected to evoke. 
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timent agree. Active advocacy by the leaders of all the Faiths 
throughout the world could not fail to have its effect, generation 
by generation, among the masses of the peoples. Then would 
come a relaxation, in one at least of the causes of the strain and 
stress of these anxious times. 



The debate continues: and the decision, in these matters, as in 
all others, will rest in the end with the movement of world 
opinion. And world opinion is nothing else than the collective 
opinion of this man, and that man, and the other wherever they 
may be, whatever their background or their present environment. 
So that the conclusion that we reach, when we try to relate 
religion with reality, is that the unit, the focal point, is once more 
the individual person, his ideas, his actions. It is the same con- 
clusion as we had reached again and again in the course of our 
inquiry. After we had left the province of material things and 
passed into the domains, successively, of life and mind, ideas and 
institutions, ethics and politics, and the arts at the end, each time, 
that was the outcome. So we see that after all 'the proper study 
of mankind is Man'. For even his physical and social environment 
given its terrestrial basis is man-made. And the super- 
natural itself he can consider only in terms of his own capacities. 

I had not set out with this, or any other, general idea in mind. 
I started from no assumption into which the facts as I came to them 
would have to be fitted; but only with the principle of keeping 
empirically, in each context, as close as possible to realities. If we 
discover at the end that we have reached a philosophic unity, it is 
because the argument itself has led us there. 

Personal responsibility comes into the centre of the picture. For 
if every man's fate depends upon individual decisions his own 
and other people's he cannot escape an obligation, both to 
himself and to them. He must do his best to come to right 
decisions that is those that will lead to good results; the defini- 
tion of 'good' to be found in its particulars. 

For better, for worse, the modern western world rests intellec- 
tually upon a foundation of liberty of thought and action: not 
as in earlier ages on custom, taboos, enforced conformity to 
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unchanging principles, obeyed without question by generation 
after generation. This freedom carries with it a corresponding 
duty: and in our time this duty applies especially to those qualified 
to be leaders in the free countries of the west. On all those 'matters 
in debate' which we have been discussing, and the multitude of 
others stirring men's minds everywhere, theirs is the task of 
clarifying their own ideas and of seeking solutions to the current 
problems, in order to give to the age the guidance it so painfully 
lacks. Here is the growing-point of our present civilization. 

Even in the communist-controlled countries the repressions of 
liberty and denials of equality political, social, religious 
cannot stand indefinitely. The subject peoples will not submit to 
them for ever. Already, since the death of Stalin, the tyrannies seem 
to be relaxing. And now for the first time Asia and Africa are taking 
a fuller part in the general evolution of ideas, on their own initia- 
tive, through the force of their own native energies. Hitherto 
hardly touched by modern science (except in Japan), their vast 
populations have tarried three hundred years behind the West 
sometimes three thousand years. Now their peoples are looking 
for fresh illumination to the nations that have been in the fore- 
front. But, apart from physical science, they see only the fog 
of our intellectual confusion. 



Let us go back for a moment to a question posed, but not 
pursued, at the beginning whether there is any purpose in our 
lives, or whether 'like gnats above a stagnant pool on a summer 
evening, man dances up and down without the faintest notion 
why*. We come at once to the same difference of outlook as we 
have just been discussing. Some believe that our purpose has been 
set for us by God, and its nature defined in revealed religion. 
Others, not sharing that belief, must find that the purposes of our 
lives are whatever men themselves choose to make them good 
or bad, worth "while or not. But whichever is our approach, and 
whether taken casually or after long and careful thought, ulti- 
mately we come back, yet once more, to personal responsibility. 
For the believers must bear the responsibility for having accepted 
the belief which they hold. Even if they wish to renounce their 
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power of choice, and are willing to accept unquestioningly the 
guidance of religious authority, that renunciation is also a 
decision: to decide for inaction is itself an action. While for the 
sceptic, the personal responsibility is clear and direct. 

Abstract generalizations are realities only in the world of ideas. 
In the actual world of nature it is the unit alone that exists, to- 
gether with its relations with other units. Remember Goethe 
again: 'Mankind? It is an abstraction. There are, always have 
been, and always will be, men and only men/ Through the whole 
of living nature it is the same. 

You may travel, for example, by railway across the broad 
prairie provinces of Canada when the harvest is ripe; and, for 
nearly a thousand miles, you may see as splendid a sight as any 
that earth can show. On either side, as far as the eye can reach, 
stretch the vast unbounded plains of golden wheat. Here, you 
can say, is Canada feeding the cities of the world. But if you leave 
the train for a moment at some watering-station and step to the 
edge of the cultivation, -what will you find? Nothing is there but 
individual wheat plants each with root, stalk and ear; each with 
its own separate life; using its environment for its own sustenance; 
not the less individual because it is repeated a thousand times over 
a million times, or a million million. 

That plant is the product of an evolution that has lasted for 
aeons of time. It is the outcome apart from human interven- 
tion of chance mutations in the genes of abnormal germ-cells, 
and of changing conditions of climate and weather. 

All vegetable and animal except human evolution is un- 
conscious of its own processes. With man, there is the same 
multiplication of individual units to make the race, the species. 
But outstanding is that vital difference, that he, and he alone, has 
become aware of himself, his origins, his environment, and of his 
own shared ideas and institutions. This has not only vastly en- 
larged his opportunities, but has entirely changed the time-scale 
of his achievements. Results that would have taken hundreds 
of thousands or millions of years can be brought about in a 
century or even a decade. We cannot, 'by taking thought, add 
a cubit to our stature*; but we can, by taking thought, add an 
inch, or even two or three inches, to the bodily stature of the 
next generation. We cannot fortunately extend our lives 
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indefinitely; but in the more advanced societies an infant born 
now may expect thirty years more life than a child born at the 
beginning of this century: and twice as long a life on the 
average as a child, born, for example, in India. Our eyesight is 
not keen enough to let us see the micro-organisms that prey upon 
our blood-cells; but we have devised microscopes that have 
enabled us to attack and defeat them. We cannot grow wings: 
but in fifty years we have created machines that enable us to fly 
faster and farther than any bird. We have made ways through 
the mountain ranges, and under the waters of the sea. 

All this is the work of individual persons one here, one there; 
then of a few pioneers; then of everyone, everywhere. Sup- 
plementing, and sometimes surpassing nature, this is the outcome 
of an evolution that has become conscious of itself. Indeed, 
civilization, searching for reality, is discovering that it is itself a 
process. And the process is just that. Civilization is Conscious 
Evolution. 
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LETTER FROM DR. ALBERT EINSTEIN 

Princeton, New Jersey, U.S.A., October i^th, 1950 

I have now read your book. What impressed me most favourably 
was your independence of mind which reveals itself in your criticism 
as well as in your proposals. You demand that physics should describe 
what is 'physically real'. If physicists attempt to manage with purely 
fictitious concepts like number, they cannot, you say, reach their goal. 
You have got the impression that contemporary physics are based on 
concepts somewhat analogous to the 'smile of the absent cat'. 

In fact, however, the 'real' is in no way immediately given to us. 
Given to us are merely the data of our consciousness; and among these 
data only those form the material of science which will allow of univocal 
linguistic expression. There is only one way from the data of conscious- 
ness to 'reality', to wit, the way of conscious or unconscious intellec- 
tual construction, which proceeds completely free and arbitrarily. 
The most elementary concept in every-day thought, belonging to the 
sphere of the 'real*, is the concept of continually existing objects, like 
the table in my room. The table as such, however, is not given to me, 
but merely a complex of sensations is given to which I attribute the 
name and concept 'table 9 . This is a speculative method, based on 
intuition. In my opinion, it is of the greatest importance to be conscious 
of the fact that such a concept, like all other concepts, is of a specu- 
lative-constructive kind. Otherwise one cannot do justice to those 
concepts which in physics claim to describe reality, and one is in danger 
of being misled by the illusion that the 'real* of our daily experience 
'exists really*, and that certain concepts of physics are 'mere ideas* 
separated from the *reaT by an unbridgeable gulf. In fact, however, 
positing the 'real* "which exists independently of my sensations is the 
result of intellectual construction. We happen to put more trust in 
these constructions than in the interpretations which we are making 
with reference to our sensations. Thence arises our confidence in 
statements like these: 'There were trees long before there was a creature 
able to perceive them/ 

These facts could be expressed in a paradox, namely that reality, as 
we know it, is exclusively composed of 'fancies 5 . Our trust or our 
confidence in our thoughts referring to reality is solely based on the 
fact, that these concepts and relations stand in a relation of 'corres- 
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pondence* with our sensations. Therein the 'truth' of our statements 
is founded. Such it is in daily life and in science. If now in physics 
this correspondence or correlation between our concepts and our 
sensations becomes more and more indirect, we are not entitled to 
accuse this science of replacing reality by fancies. A criticism of this 
sort would only be justified, if we were able to show that it is impossible 
to correlate the concepts of a specific theory in a satisfactory manner 
with our experience. 

We are free to choose which elements we wish to apply in the 
construction of physical reality. The justification of our choice lies 
exclusively in our success. For example, Euclidean geometry, con- 
sidered as a mathematical system, is a mere play with empty concepts 
(straight lines, planes, points, etc., are mere 'fancies' ). If, however, one 
adds that the straight line be replaced by a rigid rod, geometry is 
transformed into a physical theory. A theorem, like that of Pythagoras, 
then gains a reference to reality. On the other hand, the simple corre- 
lation of Euclidean geometry is being lost, if one notices that the rods, 
which are empirically at our disposal, are not 'rigid*. But does this fact 
reveal Euclidean geometry to be a mere fancy? No, a rather compli- 
cated sort of co-ordination exists between geometrical theorems and 
rods (or, generally speaking, the external world) which takes into 
account elasticity, thermic expansion, etc. Thereby geometry regains 
physical significance. Geometry may be true or false, according to its 
ability to establish correct and verifiable relations between our ex- 
periences. 

But now I hear you saying: 'All right, but the real world exists, 
independent of the fact whether we have a theory about it or not/ 
Such a statement has, in my opinion, no other meaning than the 
following, i.e. *I believe that there exists a satisfactory theory based on 
the assumption of fictitious objects extended in space-time and their 
regular relations'. Such a belief is deeply ingrained in us, because it is 
practically indispensable as a basis of pre-scientific thought. Science 
accepts this belief, but transforms it radically, leaving it open in 
principle of what kind these elements are. Within Newton's system 
they were space, material points and motion. Newton recognized 
with complete clarity that in his system space and time were just as real 
things as material points. For if one does not accept, besides material 
objects, space and time as real things, the law of inertia and the concept 
of acceleration lose all meaning. 'Accelerated' means nothing but 
'accelerated in relation to space'. 

Since the days of Faraday and Maxwell the conviction has estab- 
lished itself that 'mass' has to be replaced by 'field* as a basic element or 
brick for constructing 'reality'. For how should it be possible to reduce 
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light, which can only be represented as a 'field', to material elements in 
motion? This has been tried strenuously, but unsuccessfully and, in 
the end, the attempt had to be given up. The conviction of the non- 
existence of a 'stationary ether*, which followed from the special 
theory of relativity, was only the last step in this transition from the 
concept of 'mass' to that of 'field' as an elementary concept in physics, 
i.e. as an irreducible conceptual element in the logical construction of 
'reality'. Therefore, I think, it is not justified to regard mass as some- 
thing 'real', the field, however, as merely a 'fancy'. 

The programme of the field-theory has the great advantage that it 
makes a separate concept of space (as distinguished from space-content) 
superfluous. The space is then merely the four-dimensionality of the 
field, and no longer something existing in isolation. This is an achieve- 
ment of the General Theory of Relativity which, so far, seems to have 
escaped the attention of the physicists. 

As to those who regard contemporary quantum theory as a piece of 
knowledge which is final in principle, they waver in fact between two 
possible interpretations, namely: 

(1) There is a physical reality. Its laws, however, do not allow of 
any other than statistical expression. 

(2) There is nothing at all which corresponds to a physical situation. 
What 'exist' are only probabilities of the case of the observation. 1 

We both agree on this point; we regard these two interpretations 
with diffidence and we believe in the possibility of a theory which is 
able to give a complete description of reality, the laws of which estab- 
lish relations between the things themselves and not merely between 
their probabilities. 

But I do not think that this belief of contemporary physicists is 
philosophically refutable. For in my opinion an intellectual resignation 
cannot be refuted as being logically impossible. Here I simply put my 
trust in my intuition. 

1 The original German is: 'Was "existiert" sind nur Wahrscheinlichkeiten fur den 
Fall der Beobachtung.' An alternative translation suggested to me would be: 'All that 
exist are probabilities of observation.' (The whole of the letter is given in German as 
well as English in the Appendix to my Essay in Physics.) 
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FURTHER POINTS IN PHYSICS 

i. Waves and Particles 2. Impetus 3. Gravitation 4. TTze Theory 
of an Expanding Universe 5. *27ze Dying Sun 6. T/ze S/zer 7. T7ze 
Michelson-Money Experiment 8. Unity of the Cosmos. 

i. Waves and Particles 

i 

The problem of the wave-particle relation arises from observed 
phenomena which, it is held, cannot be explained on earlier principles. 
Andradc states it in a simple example: "The behaviour of beams of 
electrons in vacuum tubes when electric and magnetic fields act on 
them can be explained by supposing that electrons are electrified 
particles. But when electrons pass through very thin films of metal 
or are reflected from crystals they produce patterns on a photographic 
plate which remind one of the coloured rings made by light passing 
hrough thin films of air or oil, rings which can only be explained by 
giving wave properties to the light or to the electron in this case.' 
Louis de Broglie speaks of 'this strange duality' of waves and particles. 
Heisenberg writes: 'After the discovery of the quantum of action by 
Planck the first and most important step was the recognition (achieved 
by Lenard's investigations and their interpretation by Einstein) that 
light, in spite of its wave nature as shown by countless experiments of 
interference, nevertheless does show corpuscular properties in certain 
experiments.' 

Some physicists would account for this incongruity by 'the new- 
conception that every particle has some wave-like properties and every 
wave has some particle-like properties*. De BrogUe himself, as is well 
known, has put forward the hypothesis that 'there is a wave motion 
associated with every moving electron'. 

Indeed it is usual for present-day physicists to say that the wave- 
particle problem arises merely from the fact that the phenomena are 
presenting to the observer different aspects of the same thing, according 
to the way in which the experiments are carried out. But it is difficult 
to see how the introduction of the word 'aspect* carries us any farther. 

Newton, when he was making his experiments in optics, might have 
stopped them at an early stage by saying that he found himself con- 
fronted by two 'aspects' of light rays first an aspect of white light, 
afterwards, when a prism was interposed, an aspect of coloured light. 
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Had he been satisfied with that, he and his successors would never have 
made their great discoveries* Or anyone in a boat on a rough sea might 
say that the water presented two aspects one of waves and one of 
drops: the same molecules, at one time and at one size-level, are seen as 
part of a wave pattern, and, at another time and another size-level, as 
part of a spray pattern. But this would be no more than to restate the 
facts in a different wording. It would not explain anything. It would 
not tell us why we should be seeing, first only waves, next both waves 
and spray simultaneously, and then only waves again. To do that would 
have needed a study such as scientists have in fact made of the 
effects of wind pressure on a liquid surface, and of the atomic and 
molecular binding forces which cause the inner cohesion or the 
instability of drops of water. 

We are constantly tempted to by-pass an objective problem that 
proves recalcitrant by transferring it to the subjective, and treating it 
as though it were, not a question of the character of a process in nature, 
but a question of human perception and scientific method. We may 
say, if we will, that we cannot give an answer to the wave-particle 
riddle; even that we do not expect ever to find an answer. But we must 
not pretend that, when we have said that, the problem has been 
disposed of and the mystery is no longer mysterious. 

ii 

In this situation we may do well to bring into the forefront those 
transmutations in which, as Newton said, nature seems to delight. 
Physicists are constantly finding, in laboratory observations, particles 
changing into waves or waves into particles, De Broglie reminds us 
that, when an electron striking a solid anticathode undergoes a quick 
stoppage, X-rays appear. He tells us also how two American scientists 
originally discovered what are described as the wave properties of the 
electrons. 'By bombarding a crystal of nickel with a beam of mono- 
kinetic electrons, they clearly detected that the electrons were diffract- 
ing as a wave of a given wave-length "would do/ He says again that 
'the simultaneous annihilation of a positron and an electron of opposite 
signs is really a "dematerialization of matter". The inverse pheno- 
menon also exists: in certain circumstances radiation can be "material- 
ized" into a pair of electrons of opposite signs*. Put shortly, waves 
may change into particles and particles into waves. 

Since science has brought us stage by stage from the solid objects 
of our experience to molecules, then to atoms, and now to particles, 
we have naturally assumed that all these different kinds of entities have 
at least this much in common that, as units, they persist. If a stone 
remains a stone and a molecule of water remains a molecule of water, 
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then an electron maybe expected to remain an electron. If a stream of 
electrons is directed towards a narrow slit in a screen, and a photo- 
graph taken on the other side of the screen shows a pattern of light- 
waves, then this is regarded as a great mystery. It must show that the 
electrons 'possess wave properties'; or that they 'have waves associated 
with them'; or that we have been dealing with some kind of mixed 
entity, strange and incomprehensible. 

But may there not be a much simpler explanation? If you had par- 
ticles on one side of the screen and waves on the other, may it not be 
because you have in fact been dealing with particles first and with 
waves afterwards? The particles, jostling one another as they crowded 
in thousands or millions through the narrow slit, would have lost their 
internal cohesion and emerged on the other side as waves of radiation. 
Or take another example. As the light of stars emerges from the tele- 
scope and is able to affect chemically a photographic film, it may con- 
sist of particles (or 'photons'). But it does not follow that it has come 
across the universe in that form. There is strong reason to believe that 
it has not done so, but as a train of expanding spherical waves. If it 
manifests itself finally as a stream of particles, may it not be that, at the 
very end of its journey, it has been changed not by nature but by 
man: that the technique of the observation itself has affected die 
phenomenon that is being observed: that it is the lenses of the astrono- 
mer's telescope that have brought about a transformation from waves 
into particles, followed by chemical processes in the photographic 
filme 

It is highly significant that in none of these observations are waves 
and particles found together at the same time. Niels Bohr is the authority 
for this. De Broglie agrees with Bohr, and quotes him as follows: 
* When the electron has a wave-length sharply enough defined so that 
it can interfere with itself, it is not localized and does not respond any 
longer to the corpuscular picture; on the contrary, when the electron 
is definitely localized, its interference properties disappear and it does 
not correspond any longer to the wave picture. The wave and 
corpuscular properties never enter into conflict because they never 
exist at the same time. "We are continually expecting a battle between 
the wave and the corpuscle: it never occurs because there is never but 
one adversary present.' From this Bohr developed his theory of 
'complementary aspects', which has been widely accepted. But 
that complex and difficult doctrine of 'complementarity 9 becomes 
unnecessary if we put aside the conception of simultaneity and accept 
that of succession and transformation. We should then no longer say 
that 'the electron has a wave-length': we should rather say that the 
electron had dissolved and been succeeded by radiation of a particular 
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wave-length: or, in the reverse case, we should not speak of waves 
behaving as particles, but of waves forming particles and projecting 



in 

It is often useful to cite analogies from our familiar macrocosmic 
world to elucidate events in this distant microcosmic world. Consider, 
for example, ice-crystals forming in the upper atmosphere and falling as 
hail: the hailstones have strong internal cohesion; the storm may 
destroy acres of glasshouses. But if they pass through a layer of warm 
air they may turn into drops of water, with weaker cohesion; and 
finally the drops may cease to be separate entities altogether, and turn 
into a film of water on the panes of glass and flow away through pipes 
and water-courses. Or at die seaside on a rough day, we may watch 
the advancing waves; each in turn held back at its base by the shelving 
shore, and its falling crest thrown forward in drops of spray. These 
possess, if only for a moment, distinct identities of their own 'And 
the spat spray stings my eyes to tears', as a present-day poet "writes in 
an effective line. 

The assumption of units always persisting cannot be sustained; a 
theory of transmutations may take its place. 

This would have a bearing on the hypothesis, which is not disputed, 
'that there is a wave motion associated with every moving electron'. 
But here there may be two alternative processes. One is that which 
has just been discussed: the wave sequence is in some way checked or 
obstructed, particles are condensed out of it, and thrown forward in 
the direction of the line of advance of the wave-front. In the other 
alternative the movement of a particle is an instance of the general 
laws of motion: aninert object is being moved by an extraneous agency. 
The particle is passive; it does not 'possess energy', but is carried along 
by something dynamic, usually by a train of electromagnetic waves. 
The association between wave movement and moving electron may 
be seen to be a relation of cause and effect. The electron moves because 
the waves convey it; if there were no waves it would not be moving. 

This is not merely a theoretical assumption; it actually happens. Sir 
John Cockcroft, the Director of the Atomic Energy Research Estab- 
lishment at Harwell, said in the course of an address to the Parliamen- 
tary and Scientific Committee at the House of Commons: 'We have 
developed at Harwell a new kind of atomic particle accelerator in 
which electrons are made to surf-ride in front of an electric wave which 
travels down a hollow tube. The wave travels faster and faster and so 
do the electrons/ 

The conclusion is indicated that, in the long controversy between the 
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partisans of waves and of corpuscles, both sides have been right in 
claiming that they have truly observed real phenomena, and both have 
been wrong in thinking that their own discovery excludes the other. 
And this is because, here as in other cases impetus for example 
everyone has assumed that we are considering a single event, whereas 
nature offers us a succession of events, differentiated from one another 
by the intervention of some fresh factor. We can see this succession 
very clearly when we are dealing with events on our own size-level 
the hailstones in the upper atmosphere; then the intervention of a war- 
mer layer, and a transformation into drops of rain; finally the inter- 
vention again of a hard surface, causing the drops to dissipate into 
fluid. Or sea waves, stopped by the shore, will shoot forward hard 
discrete drops of spray, fa the present case, on the electronic size- 
level, we may begin with a stream of particles in an electric current; 
we may lead it into a cathode tube; the apparatus stops the stream of 
electrons and starts instead a sequence of Rontgen waves which we 
call X-rays. Or we may begin with light-waves from the stars; let 
them pass through a telescope and they will become particles and 
interact with atoms in a photographic film. The conclusion may be 
that it is a matter of stages particles at one stage, waves at another, or 
the reverse. 

Postscript (April 1956). This section was written some time ago, 
but I have now- had an opportunity of reading another book by M. 
Louis de Broglie, Physics and Microphysics, published in 1955, which is 
of great importance in this connection. * In it he states, more clearly 
and definitely, a view as to the wave-particle relation which is in part 
the same as that put forward here. He says: 'In principle there is nothing 
against the view that energy, while always conserving itself, can pass 
from the material to the luminous form and vice versa. We know 
today that it is actually so ... This final union of the conceptions of 
light and of matter in the unity of this protoform entity which is energy, 
has been completely proved by the progress of contemporary physics 
on the day it discovered that material particles are capable of disappear- 
ing while giving rise to radiation, whilst radiation is capable of con- 
densing into matter and of creating new particles . . . All these facts 
clearly prove that light and matter are only different aspects of energy 
which can take in succession one or the other of these two appearances 
. . Finally, light has just revealed itself to us as capable of condensing 
into matter, whilst matter is capable of dissipating into light.' 

Nevertheless, de Broglie still clings to the assumption of 'simul- 
taneity' as the essence of the problem. He still thinks it necessary to 
defend the idea of 'the double nature, corpuscular and undulatory, 
1 Published by Hutchinson. See pp. 67-8, 138-9, 240. 
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which we have been led to attribute to the elements of matter', of 
'duality', 'complementarity', 'two aspects', and the like. And this 
although he clearly recognizes that 'the wave aspect asserts itself only 
when the corpuscular aspect vanishes and vice versa ... As though by 
a curious precaution of nature, the two aspects the corpuscular and 
the wave play a sort of hide-and-seek game, so that they never come 
to oppose one another'. It is strange that it is not yet recognized that 
these strained metaphysical paradoxes, this attempt to justify a flat 
contradiction that an entity can be, at one and the same time, both 
a spherical electromagnetic wave, diffused and expanding, and also a 
discrete localized particle that all this has become unnecessary. Once 
it is accepted as de Broglie accepts that the phenomenon may be 
one of succession, disappearance and substitution, then it becomes 
another case of transformation, added to many others. Abandon the 
assumption of simultaneity and it is no more than an assumption; 
accept the fact of succession and it now appears to be recognized as a 
fact, and the whole problem vanishes. An incubus weighing upon 
physics is lifted, and a long-standing cause of conflict between theoreti- 
cal physics and empirical philosophy is removed. 

2. Impetus 

"We must consider further what kind of impact it will be that will set 
going in the ether the process of conveying, in a straight line, a massive 
object. 

It cannot be an impact like that made by an aggregation of oscil- 
lating atoms, for that acts in every direction simultaneously and produces 
a rapid succession of expanding spheres. And it cannot be like the cause 
or causes, whatever they may be, that produce new particles, for these 
are concentrated on a point; and the particle, in relation to its environ- 
ment, need not be set moving at aU. In order that the activation may 
continue and the object be carried along in a straight line, the initiating 
impulse must itself be rectilinear. We see that that always is so the 
ball continues along the line set by the thrower's hand, the bullet 
along the line of the marksman's rifle. 

Here I revert to what was said in chapter v about Faraday's 'lines 
of force*. The term itself is simple and expressive, but it is imprecise. 
Also it may suggest an association with the Euclidean line of one 
dimension length. We are now dealing, however, not with mathe- 
matical expressions, but with factors in the real universe, and these can 
have no existence unless they are three-dimensional. Faraday himself 
was led on to the conception of 'tubes of force', with three dimensions, 
and in magnetism he thought that the pattern returned on itself like a 
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loop. But the word 'tube' may be misleading. It brings up an image 
of a hollow pipe, a longitudinal casing without a core. Faraday 
clearly envisaged something more in the nature of a rod, with a cross- 
section that was not a circle, but a disk or maybe a flat square, or 
any other shape. The word 'rod', however, would seem to imply a 
solidity and rigidity that would not at all correspond to a pattern of 
action such as we are considering. It may be better, therefore, to keep 
to a purely abstract term, such as 'line of force', while remembering 
that it is a pattern shaped more like a rod that we have in mind. 

We picture then an object being propelled in a straight line by some 
initiating force, and then released. The impact of the object while it 
was still being projected will have begun the activation of the quies- 
cent ether surrounding and within the object. After the object is 
released, the process continues: just as in radiation we conceive that 
activation, once begun, continues independently of the source of 
emission, impact after impact, layer after layer. 

The velocity that has been established by the initiating force is passed 
on, therefore, not to the object as such, but to the ether in and around and 
ahead of it. The part played by the presence of the object is only to 
ensure that the activation is not dissipated in all directions, but is 
concentrated on a line forward. This is made possible by its internal 
cohesion. Being a solid, it puts forward, as it moves, a surface (flat or 
curved). Behind the surface is a coherent aggregation of molecules, 
which constitutes it an object and makes it massive. All this is in a 
region of ether that has been thrown into a state of activity : as the object 
is moved forward, the region ahead is similarly activated: after it has 
passed, the region behind relapses into quiescence. 

An initiating force may be almost instantaneous, as an explosion; or 
it may be cumulative, taking time to develop. Consider a team of 
horses straining to start a heavily loaded waggon standing on a road: 
at first their effort seems of no avail, but gradually the waggon begins 
to move, slowly 'gathers impetus', and then a sequence of ether- 
activation having been established 'will run along easily with little 
strain on the horses. Or think of a boy who has tied a piece of string 
to a stone: he whirls it round and round his head and then lets it fly. 
The velocity at which the stone will travel will depend upon the 
number of times the boy will have circled it round his head, additional 
speed being accumulated with each effort of his muscles. 

The principle of the cyclotron or cosmotron is no different those 
very costly electric and magnetic machines, constructed in the great 
atomic energy establishments to accelerate particles to a very high 
velocity before discharging diem against some uranium, or other 
substance, in order to effect the fission, or else the fusion, of the nuclei 
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of its atoms. The principle of these machines is that the particles to be 
accelerated are constrained to follow a circular course by a powerful 
magnet, and while following this course are speeded up at every turn 
by electrical forces. 'In a test at the laboratory of the Atomic Energy 
Commission of America at Long Island, New York, in a machine with 
a circular track of 204 ft., the atomic bullets made two million trips 
in seven-tenths of a second; attaining a speed of 175,000 miles a second, 
only a litde short of the velocity of light.' 

It would appear that ether transmission may be established at any 
velocity, from that of a ball in a game to that of electromagnetic 
radiation, which is nature's own maximum. 



3. Gravitation 

i 

One kind of motion remains to be considered, that caused by gravity. 
"With it we may take magnetism akin to it in some respects, differing 
from it in others. 

The most obvious point in which these two forces resemble one 
another and differ from others is that, while their radiation is outward, 
any object affected by it is not pushed farther in that direction, as 
might be expected, but is moved back in the reverse direction. The 
radiation of light exerts pressure on any object on which it falls too 
slight to be perceived by our senses, but known to exist: that it results 
in a movement outwards can be manifested in a simple apparatus. 
But the more powerful effects of gravitation and magnetism have this 
peculiar property of giving an impulse backwards. 

Consider, as an example, an electromagnetic crane in a modern 
iron foundry. A large magnet is suspended by a strong chain from a 
carriage travelling along a gantry under the roof: it is brought to a 
spot near the entrance of the foundry where a heap of scrap-iron has 
been dumped, and is lowered to a point close above the heap. The 
moment that the current of electricity from the main supply is switched 
on and the magnet is activated, the nearest pieces of iron rise to the 
magnet and cling to it, and those below cling to the first, the "whole 
forming a cohesive cluster. The crane then transports the magnet 
with its adhesions to another part of the foundry, close to the furnaces 
where the metal is to be melted; then the current is switched off, and 
instantly the whole cluster ceases to adhere and drops to the ground. 
Here we have first, an outward current passing from the magnet in 
a wave formation; secondly, a quite different process evoked within, 
and probably around, each individual piece of iron near enough to be 
affected, which operates in the opposite direction. And this is not 
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merely a reflection of the current, since its effect is different, being a 
massive movement, lifting up the pieces of iron to touch the magnet, 
or to touch the overlying pieces of iron that are in immediate contact 
with it. The whole can then be raised, countering the attraction of the 
earth's gravity, but yielding to gravity again the moment that the 
electric current is discontinued. Are we not witnessing before our eyes 
the exact process which has been suggested as that of gravity an 
outward wave radiation eliciting as response an inward molar move- 
ment? 

It is evident from this that gravital or magnetic phenomena are not 
the result of a single process, as we are accustomed to assume, but of two 
processes, one succeeding die other. The first is an outward radiation 
from an emitting centre: this has an impact upon any material object 
or, as we should say here, upon the ether in and around an object. This 
impact activates the ether in that region and establishes a second 
movement. The problem is why that movement does not continue 
forwards along the line of the radiation wave-front, but is opposite. 
And we have to ask by what mechanism that reversal can be brought 
about. 

In my previous book. Essay in Physics, I discussed this and other 
speculative points relating to gravitation at some length. At that time 
I was inclined to think that this dual process might be unique, without 
any analogies among the known mechanisms of nature. I did not then 
fully realize the importance either of the incessant transformations of 
energy in many of the normal processes of nature, or of the concep- 
tion of 'lines of force'. These two, together with the familiar mechan- 
ism of reflection as with light-waves on a mirror or sound-echoes 
may perhaps, in combination, open a way of approach to the basic 
problems of gravitation and magnetism. 
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Suppose an object dropped from a height say a stone over the 
edge of a cliff. We conceive that gravital waves, produced by atomic 
oscillation, are rushing upwards in the ether from every point on the 
surface of the earth with the speed of light. "When such waves strike 
the stone, which is free to move in any direction, they do not drive it 
upward. Our speculation is that the impact may have a reflex effect 
upon the volume of ether where the stone is. This ether is not quiescent 
as in 'empty space*, but is already in a state of activity. The activity is 
in the patterns of the particles that constitute the atoms of the stone, 
and of the electrical forces that make those atoms cohere as molecules, 
and bind the molecules together as a stone. 
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Newton's Third Law of Motion asserts that: 'To every action there 
is always opposed an equal reaction. 9 If that is so in this case, we may 
suppose that the object that is to say the activated ether in and about 
it will react, and will thereby give rise to a new activation in the 
opposite direction. For the reason already given, the presence of a 
material object will not allow this activation to follow the pattern of 
expanding spheres, but will make it rectilinear a line offeree. 

We may add to this that, as in the case of other initiating movements, 
the amount of force transmitted may be cumulative. The outward 
waves of radiation, as they impinge upon the surface of die stone, are 
relatively weak; but the total reaction that they set up, by the time that 
they have passed through its bulk, will be many times as great. It 
may be above the threshold needed to establish the self-repeating 
sequence of activations that will give rise to a continuous movement. 
(If the bulk of the object were not sufficient for this, movement would 
not take place as, for example, with a feather floating in the air.) 
As soon as the threshold is passed the stone starts falling, and the 
quiescent ether that lies between the stone and the earth's surface is 
put into action in a new line offeree. 



iii 

At first presentation, such a conception will no doubt seem far- 
fetched and difficult to understand. But all physicists, and a con- 
siderable part of the general public, have become quite accustomed to 
something that would have been considered in past times as far more 
extraordinary: to the idea that all the material objects around us 
human bodies, or rocks in the mountains, or what you will while 
solid for us at our own size-level, are also, at the remote size-level of 
the microcosmos, nothing other than atomic systems of whirling 
particles, with frequencies of hundreds of millions of millions in a 
second. And such transmutations of energy as here suggested need not 
astonish us more than the successive changes that we can observe any 
day at a hydroelectric power station and in its connections: transfor- 
mations from gravity, pulling down the water from the reservoir; 
through mechanical work; to magnetic induction and electric 
currents; finishing in one's own room, in light, or heat, or work, say 
in a vacuum cleaner. 

Further, we have nowadays in radar a reflex action not very dis- 
similar from that which we are suggesting as a possible explanation for 
gravitation; and in magnetism also; although there is tie important 
difference that in radar the returning echo is of the same wave order as 
the outgoing pulsation, while that is not so in gravitation. 
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iv 

The physicist, however, will naturally ask, before he will give a 
hearing to such novel propositions, how they will fit in with the 
principle, long-established and still generally supported, of the con- 
servation of energy. 

As has already been said, with quiescent ether no question of con- 
servation can arise. It is universal and eternal, and cannot be either in- 
creased or diminished. When it becomes active the position is different. 
Active energy may pass through the various transformations of pattern 
that we have been discussing, and the question is whether the amount 
of force in the originating impact, whatever that may have been, must 
remain constant. 

Observation and experiment, continued over a long period of time, 
are believed to show that in fact it does. The amount of force that 
is being exercised throughout the successive manifestations, measured 
so far as possible by the methods suitable to each, is found to be the 
same. But that principle of conservation has had to be sustained 
sometimes by making assumptions that are not supported by observa- 
tion and experiment. Energy is regarded as though it were a thing 
which moves from place to place; can be stored for long periods; can 
be released, acquired, expended and absorbed; it can be dynamic, or 
become kinetic and cause material objects to move. The same dose of 
energy, so to speak, is conserved and persists throughout. No doubt 
the 'dose' will constantly be merging with others; but it is supposed 
nevertheless to retain its quantitative value and it is to be traced 
mathematically through all its vicissitudes. 

The test of observation is regarded as all-important: but can it be 
claimed that all this has actually been observed? The only evidence 
in support of the theory is the fact that the amount of activity, measured 
in a manifestation in one pattern, had been the same in the previous 
manifestation, and will be found to be the same in the one that comes 
after. For example, in a series work, heat, electricity, and work 
again if the first is increased theothers will be greater also, if diminished 
they will be less. But as to storage between whiles in a state of 'poten- 
tial energy of position 9 ; as to being acquired by an object, and then 
expended in moving it along; as to its being successively, for example, 
in the rays of the sun, in water vapour rising from the sea, in clouds 
in the sky, in a fall of rain, again in water collected in a reservoir, then 
in the revolutions of a turbine, then in a dynamo, next in an electric 
current, and finally in a street lamp or the brushes of a carpet-sweeper 
is there any evidence of all this 5 Is it not more probable that, after 
Joule, Rumford and others had discovered conservation in some of 
such transformations, scientists assumed too hastily that it was auniversal 
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principle? When it could not be traced, it became necessary to assume 
that the principle applied nevertheless. Finally, with a strange relapse 
into medieval scholasticism, terms had to be devised energy of posi- 
tion, dynamic, kinetic, acquired, possessed, and the like to cover the 
gaps and conceal their emptiness. The latest example is the postulate 
that the system of the atom includes a particle, to which the name 
'neutrino' has been given, which is without mass or charge, but is 
assumed to exist and to carry energy and momentum in order that the 
principle of conservation may hold. 

An ether theory would by-pass the whole of this argument. It 
regards the mechanism of nature as a system of processes; each of which 
begins, and continues, either indefinitely or else coming to an end. 

A candle is lighted, thereby starting a chemical process of combus- 
tion. This process will continue, self-renewing, as long as the wax will 
last. But if someone blows out the candle, the chain is broken and the 
process ends. There is no reason to ask what has become of the 
activity, where has the energy gone? The energy has not gone any- 
where: the activity has simply stopped; the process has ended; and that 
is all that need be said about it. Whether at the end there is the same 
amount of energy functioning in the universe or less or more, 
becomes a matter of no importance. 

When modern science took its rise, it began mainly with chemistry, 
with the study of things. It was natural for the chemists to wish to trace 
the materials that they were investigating through their various states 
and combinations: many valuable discoveries were made in doing so. 
And now that science is dealing fundamentally with action, physicists, 
as naturally perhaps, have taken over from the chemists the idea that 
nothing is ever destroyed, if something disappears from view it has 
only to be carefully tracked down in order to be found again, perhaps 
in some form very different from the first. But that need not be so 
with action. A process may end as well as begin; and physicists may 
come to see that the persistent effort to jusify the assumption of univer- 
sal conservation and continuity has become out of date, and should 
now be abandoned. 

In any event, in a system such as we are conceiving here, it would be 
impossible to ascertain, as it would be unnecessary, whether the amount 
of energy active in the universe is, or is not, constant. For at every 
moment new radiations are being emitted, new particles are being 
formed, and, if there are lines of force, new ones are being established; 
while others, of all of these, are ceasing and disappearing. Whether 
there is equality between beginnings and endings, and, if not, which 
are gaining, is a question that cannot be answered; and even if it 
could, it is difficult to see what advantage would be gained. 



N 
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As to the corpus of quiescent energy itself the total physical 
universe scientific curiosity would no doubt wish to know whether 
it has boundaries; and, if so, whether they are constant, or expanding, 
or shrinking. But that is part of the ultimate problem of the existence 
of anything at all, 'which is now and may well remain outside the 
range of the human mind. So that our curiosity, in this also, is not 
likely to be satisfied. 



One can imagine a critic at this point raising an objection to the whole 
of our argument. He might say: 'You reject the present belief in 
"potential energy", but you put forward yourself a notion of "quiescent 
energy", and indeed make it the basis of your scheme. Where is the 
difference? If the one is a mere assumption, unsupported by evidence, 
so is the other/ 

But there is a great difference. An ether theory does not require a 
belief in doses of energy; which may be acquired by a material object, 
will move with it when it moves, remains localized in it when at rest, 
and will leave it only when it can transfer itself somewhere else. And 
if it be answered to this that these 'doses' are only thought of as quanti- 
tative and mathematical, we may reply that mathematics must follow 
reality and can never replace it, that what has no existence in practice 
cannot be given it by theory. 

Further, as has been said throughout, a primal ether of quiescent 
ether is not put forward as a convenient assumption: it is put forward as 
a necessary inference from our observation of the whole body of nature's 
phenomena. And if it is also possible that the ether conception might 
give us a clue, a single clue, to the several riddles that still remain 
unanswered the medium for radiation, the mechanism of gravity, 
the wave-particle relation, the appearance of new particles, and 
impetus it might be found worth pursuing as a working hypothesis. 
The idea of the passage from one state to another and back again, 
whether gradual or instantaneous, puts no strain upon die imagination, 
for we are accustomed to it through the 'whole range of nature's 
processes. The alternation of activity and relapse may in the future be 
seen to be, in physics, as usual and easy as, in biology, is the breathing 
of a lung or the beating of a heart. 



VI 

I come from these more general considerations to some specific 
questions relating to gravitation. 

Why is it that it obeys the inverse-square rule that the effect of the 
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force of gravity on any outlying object should always diminish in 
ratio to the square of its distance at any moment from the gravitational 
centre? Why is it never in simple proportion; or as the cube of the 
distance; or any other multiple or fraction? Some people seem in- 
clined to think that this is a proof that events in nature obey the laws of 
mathematics; that Jeans may have been right in his suggestion that the 
universe may perhaps be nothing more than *a thought in the mind of a 
Mathematician' . 

But there is no need to bring into science any such mysticism. The 
inverse-square rule applies equally to the diffusion of light. It applies 
also to the diffusion of sound in the atmosphere. It applies in fact 
wherever the mechanism is one of expanding spheres; and this is 
because it follows, simply and necessarily, from the geometrical 
construction of a sphere. Mathematicians discovered long ago that the 
area of the surface of a globe was equal to the square of its diameter, 
multiplied by the factor TT (which is die ratio of the diameter of a circle 
to its circumference). The distance of the surface of a sphere from its 
centre is the length of its radius; since a diameter is twice a radius the 
square of a diameter is equal to four times the square of a radius. Hence 
we get the arithmetical formula for the superficies of an expanding 
sphere at any moment, namely 4rrr 2 where r is the distance of the 
object from the centre at that moment. All the other factors being 
constants and r the only variable, we say that the area of the surface of 
a sphere varies directly as the square of its radius. 

Let us translate this arithmetic into terms of an actual process, for 
example an expanding soap-bubble. I take a saucer of soapy water; 
dip into it a glass tube; a drop clings to the end of the tube; I blow, and 
a bubble forms. When the radius of the bubble is, say, one inch, the 
area of its surface is that determined according to the formula, r being 
one inch. The film of the bubble would then have a certain thickness, 
which could if necessary be calculated. I now again, blow into the tube 
until the radius of the bubble becomes two inches. The area of its 
surface is then not twice what it was before, but the square of it, that 
is four times. The material that was in the drop of soapy water remains 
the same in amount, but it is now spread over a much larger area, and 
the film becomes thinner in proportion. If the bubble were blown 
out to a radius of four inches, the film would become so thin that it 
would probably lose its cohesion and burst. Now apply this process 
to a sequence of expanding spheres of light or of gravity. We shall 
have a succession of activations of quiescent energy in a pattern of 
expanding spheres. No question of cohesion arises here: but just as the 
film of the bubble was spread out over a larger area and grew thinner 
at every moment in proportion to the square of the distance from the 
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centre, so will the intensity of the light, or the strength of the gravita- 
tional force, grow less, and in the same proportion. 

The inverse-square law is not something given by nature, discovered 
empirically by scientists, and to be accepted as fact without inquiry as 
to the reason for it. What is given by nature is the mechanism of 
expanding spheres. The inverse-square law is the necessary conse- 
quence. It is no more than an arithmetical measurement of what is 
going on in the real universe from moment to moment. 

The important point for our present purpose is that wherever you 
have radiation throughout the electromagnetic wave-band or 
in sound you also find the inverse-square law. The converse is, if not 
certain, at least probable, that wherever you find the inverse-square 
law you will also find radiation. This is a strong support for the theory 
that gravity is a form of radiation. 

vii 

Another question that arises is, how can we account for the fact that 
the velocity of a falling object is continually being accelerated, and 
again in the proportion of the square of its distance from the centres If 
a stone is thrown horizontally, its velocity will be diminished as the 
strength of the initiating impact is spent, or owing to air resistance; but 
a velocity can never be increased, unless exceptionally by some fresh 
force 'impressed upon it'. If, however, the stone is dropped, as over 
the edge of a cliff, it will increase its speed cumulatively, until it strikes 
the earth with violence. Why should that be so? 

From the standpoint of an ether theory this question presents less 
difficulty than those that have preceded. It may be seen at once that 
the difference between the two cases arises from the different kinds of 
initiating motion. When I throw the stone the movement of my hand 
that starts it operates once for all: the moment my hand releases the 
stone its function is over: there is nothing to accelerate the object and 
it travels on at a uniform speed in a straight line. But when I drop the 
stone it is otherwise. The mechanism of gravity is continuing to 
operate all the way: the original first impulse propelling the stone 
downwards is folio wed and reinforced by a series of others; and these 
are stronger and stronger at every point as the stone draws nearer to 
the gravitational centre. 

viii 

The last question to which I need refer in connection with gravity 
asks why it is that a heavy object and a light object will fall from a 
height with die same velocity and arrive at the same time. 
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If we have been able to free ourselves from the notion that it is the 
object that conveys energy, and to realize that, on the contrary, it is 
the energy that conveys the object, the answer will be plain enough. 
A line offeree, of adequate strength, having once been set up, it will 
carry along whatever objects, large or small, light or heavy, may lie in 
its path. It makes no difference to a river whether it is the trunk of a 
tree or a cork from a bottle that is floating on its surface; it makes no 
difference to the westerly current in mid-Pacific whether it is a great 
sailing-ship or the Kon-Tiki raft that happens to come its way. Big 
or small, heavy or light, are carried along at the same speed and will 
reach a given point at the same time. It is the active medium, not the 
static object, that decides. The same applies to gravity. 

4. The Theory of an Expanding Universe 

These notes have related to matters that are either on the micro- 
cosmic level from quantum to molecule, or on the terrestrial level 
that of our own experience. Passing on to the astronomical level two 
questions remain, of great philosophic interest, on which the ideas 
that have been current among physicists appear to be open to criticism. 
One is the theory that the galaxies are receding from one another at a 
high velocity, so that the universe as a whole is rapidly expanding. The 
other is the conviction, until lately universally held, that the incandes- 
cent stars, including the sun, are by their radiation continuously dis- 
sipating their energy, so that 'the universe is running down like a clock*. 
I venture to submit some observations on each of these. 



The expansion theory rests upon a single fact, discovered about thirty 
years ago, that the lines in the spectra of distant nebulae, compared 
with those from the nearby stars, are shifted towards the red, and that 
the amount of the shift increases with the distance of the nebulae that 
are being observed. 

It was already known that when a star is moving away from an 
observer directly along his line of sight, there is also a red-shift named 
the Doppler effect after the Austrian physicist who had predicted it, 
in 1842: this is often compared to the change in the pitch of the whistle 
of a railway-engine when the train is approaching or receding. It was 
thereupon assumed that this new red-shift must be of the same order. It 
was to be regarded as a velocity effect, and the cause of it must be a 
general recession of the sources of the light; that is to say an expansion 
of the galaxies of the universe. 

That this red-shift is a fact is not disputed. To recount the proof 
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here would involve technicalities that would be out of place; and it is 
unnecessary, for the reality of the phenomenon is not the question in 
debate. Although no red-shift is detected in the spectra of the nearer 
galaxies, it is very evident to astrophysical observers when they study 
those farther away: its increase with the distance rises to about 20 per 
cent of the original wave-length, at the farthest range of perception. 
But as to interpretation there is no such unanimity. 

Many physicists have long had doubts. Conspicuous among them 
was the late Dr. Edwin Hubble, of the great American observatories 
at Mt. Wilson and Mt. Palomar, who was one of the leading researchers 
in this field. Hubble described the Expansion Theory as leading to 
conclusions that are 'rather startling*, and 'strange and dubious'. Not 
long before his death he wrote that the results of the exploring work 
that had been done were e a definite step in the observational approach 
to cosmology . . . But the essential clue, the interpretation of red-shifts, 
must still be unravelled. The former sense of certainty has faded and the 
clue stands forth as a problem for investigation'. In another paper, 
presented to the Royal Astronomical Society in 1953, he was careful 
to make qualifications, such as - . . . if red-shifts are interpreted as 
Doppler shifts . . .*; or *. . . if red-shifts do measure the expansion of the 
universe . . .' Another writer on this subject, Dr. G. J. Whitrow, in his 
book The Structure of the Universe (1949) says that 'The whole 
problem bristles with complications, although in time new criteria 
may help to resolve them'; meanwhile 'the ultimate verdict* has 
not been given. Similarly M. A. Ellison, in a review in the scien- 
tific quarterly Endeavour of a book by Professor George Gamow of 
Washington University, The Creation of the Universe, makes this 
observation: 'Here and there the author writes so persuasively that he 
allows his speculations to derive quite unwarranted support from 
uncertain observations. Thus, for example, we read: "Hubble found 
that the galaxies populating the space of the universe are in a state of 
rapid dispersion ('expanding universe')." Or, again: "The relationship 
between recession velocity and distance is given by Hubble's law ..." 
Now, Hubble has been most careful to point out (The Realm of the 
Nebulae) that all we can observe are red-shifts in the nebular lines and 
that these appear to increase with distance. The red-shifts may be 
interpreted as indicating velocities of recession, and they have been 
seized upon in this sense by many cosmologists in order to save the 
theory of the expanding universe. Equally well, they may arise from 
the action of some unrecognized principle leading to loss of photon 
energy in intergalactic space. Our ignorance in this field is so com- 
plete that it is wise to suspend judgement until further observations 
can decide the issue/ 
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Recently a new suggestion has been made by Professor E. Finlay- 
Freundlich, of the University of St. Andrew's Observatory, which has 
received much attention. He says: *I propose to introduce as an addi- 
tional hypothesis that light passing through deep layers of intense 
radiation fields (in stellar atmospheres) loses energy.' 1 This he says 
'may even permit an interpretation of the cosmological red-shift other 
than that of an expanding universe'. And he concludes: 'One may have, 
therefore, to envisage that the cosmological red-shift is not due to an 
expanding universe, but to a loss of energy which light suffers in the 
immense lengths of space it has to traverse coming from the most 
distant star systems/ 

In this situation it may not be presumptuous to suggest that an ether 
theory may have a contribution to make to the discussion. 



11 

Let us, in the first place, try to understand clearly what the pheno- 
menon is that we are examining; for the term red-shift may easily give 
a false impression. It might lead us to suppose that the red waves in 
the spectrum have in some way been moved from their position in 
relation to the other waves. But that is not what is meant. It is the 
whole band that is shifted, including not only the coloured light that 
-we see, but also the ultra-violet and the infra-red. The spectrum has 
moved bodily towards the red side. 

What is actually happening, then, is an all-together shift of the whole 
spectral band from the region of the shorter waves to that of the longer. 
Where there had been ultra-violet rays there are now violet; where 
there had been blue there are now green, and so on to red; while the 
former red rays have become infra-red. Our senses cannot be aware 
of this because the final result is a removal of the whole series so that 
there is less of it in the ultra-violet and more of it in the infra-red; and 
those regions are to us invisible. The process might be properly, and 
more simply, described as a simultaneous lengthening of all the waves 
that make up the spectrum. 

Whitrow, giving the comparison of the whisde of an engine which 
is shriller when approaching than when receding, goes on to say: 
'This is due to the fact that in the former case the sound-waves are more 
compressed. Similarly, Doppler argued that the light-waves from an 
approaching source are also compressed and those from a receding 
source correspondingly elongated, the degree of compression or elonga- 
tion depending on the speed. A general shortening of wave-length 

1 The cause, he thinks, may be attributable to 'photon-photon interaction', but this, I 
am informed, is not accepted by other physicists. 
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'would mean that the spectrum would be shifted bodily towards the 
violet, while a lengthening would shift it towards the red.' 

We have seen in other contexts that changes in wave-lengths are a 
feature in many of nature's mechanisms. They are the cause of most of 
the transformations of energy, as we have been accustomed to call 
them. These are processes that are not only observed and produced in 
the laboratories, but are continually used in the electrical and chemical 
industries. Another example is included in one of Einstein's three 
famous predictions, the verification of which first gave to the theory of 
Relativity its present status. Professor Philipp Frank in his Life of 
Einstein says: 'The third prediction that Einstein made was on the 
change in wave-length emitted by a star. His calculation showed that 
light, in leaving the star where it is emitted, has to pass through its 
gravitational field, and this passage shifts the wave-length towards the 
red. Even for the sun the effect turned out to be hardly observable, 
but in the case of the very dense companion star to Sinus it seemed to 
be of observable magnitude.' 

In recent years the exploration of the upper atmosphere by the help 
of rockets and by radio methods has resulted in some remarkable 
discoveries', among them is yet another example of change in wave- 
length. A paper published in April 1954 recounts that at high altitudes 
there is a process of transformation of ultra-violet radiation from the 
sun into heat radiation. 'The thermal effects of the atmosphere depend 
upon its properties over a wide range of altitude. This is because a 
number of processes are involved absorption of the short-wave solar 
radiation, which takes place at great heights, its degradation to long 
wave-length heat radiation, and the subsequent effects of these heat- 
waves/ (The word 'degradation* relates to the lessening of frequen- 
cies short waves having high frequencies and long waves low 
frequencies.) The term 'red-shift' is itself unscientific: it is a picturesque, 
shorthand expression for a process which in fact is only one more 
example of wave-length variation. 

Let us recall that our ether speculation conceives that each individual 
wave of radiation is, first, a separate activation of a layer of quiescent 
energy; causing, secondly, a fresh impact on the next sphere of quiescent 
energy, and thereby activating it; with a return, thirdly, to quiescence. 
The process of radiation continues, self-repeating, over such vast 
distances in the cosmos, that it would be reasonable to imagine that 
each wave is the exact equivalent of the one before: that the repetition, 
from one wave-crest to the next, must be without loss in the strength 
of the pulses. (This would.be apart from the effect of diffusion under 
the inverse-square law, and unless some kind of interference occurs.) 
But natural as this would be, it is an assumption and nothing more. 
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Suppose now that die assumption is wrong. Suppose that the process 
itself, the effort of transmission, involves an infinitesimal weakening 
of impact from one wave-crest to the next. (Present physics would 
term this a 'loss of energy'.) At first far below the range of perception, 
repeated cumulatively millions of times in a second, and over a period 
of hundreds of millions of years, it would attain an observable effect. 
And the greater the distance, the greater would be the effect, in exact 
proportion. 

iii 

Hubble allowed an alternative to the Expansion of the Universe 
theory. In his Oxford lectures published under the tide The Obser- 
vational Approach to Cosmology he speaks of 'the phenomena of red- 
shifts whose significance is still uncertain 7 . He says that 'alternative 
interpretations are possible . . . Red-shifts are produced either in the 
nebulae, where the fight originates, or in the intervening space through 
which the light travels. If the source is in the nebulae, then red-shifts 
are probably velocity-shifts and the nebulae are receding. If the 
source lies in the intervening space, die explanation of red-shifts is 
unknown but the nebulae are sensibly stationary*. In that case, he 
says, 'they represent some unknown reaction between the light and 
the medium through which it travels*. 

An ether theory might offer a suggestion as to the nature of the 
reaction, hitherto unknown, between the light and the medium 
through which it travels the suggestion of a lengthening of wave- 
lengths. If this alternative proves acceptable, this 'strange and dubious* 
hypothesis of an expanding universe so vast a new cosmogony 
built on so narrow a foundation could be discarded, and modern 
physics would be relieved of a troublesome complication, 

5. 'The Dying Sun 

i 

Sir James Jeans gave diat tide to the opening chapter of one of those 
scientific books of his which commanded the attention of the English- 
speaking world. It stated the conclusion, universally held among 
physicists, diat the sun, and the hot stars in general, axe continuously 
losing their energy dirough radiation. The Second Law of Thermo- 
dynamics asserts this, and no one doubts that it is true. It follows that 
immensely long as die process will be the sun, together with its 
planets, must end in death. Upon the earth an age will come of abso- 
lute cold; another ice age, but far more intense, and one diat will not 
pass away. Man's life, his achievements, his civilization, depend 
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upon astral conditions, and these will change, millennium by millen- 
nium, as the sun's energies waste away, dissipated in space. 

Bertrand Russell quotes Jeans as saying 'with universes as with 
mortals, the only possible life is progress to the grave', and from such 
'depressing conclusions' Russell himself sees no escape. Whitehead 
also says: fi l certainly think that the universe is running down/ 

All this has had a small, but not a wholly negligible effect upon the 
thought of our time. It may have contributed a little to the tinge of 
pessimism that has pervaded the intellectual world. La place of the old 
theology, which had faith in a benevolent Providence, manifested in 
'a friendly universe*, as Smuts described it, we have now a scientist's 
cosmogony, self-doomed to an inevitable end, passing through cold 
and darkness to death and nothingness. It is not enough to say that the 
end is to be exceedingly remote. We have lately discovered that one 
of our fellow-creatures, the coelacanth, was not only alive in the seas 
around Africa fifty million years ago, but is alive there still: and Jeans 
assures us that we have thousands of millions of years yet to go. But 
that is not sufficient to reconcile us to the sentence he pronounces: 
'Physics predicts that there can be but one end to the universe a "heat- 
death" in which the total energy of the universe is uniformly distributed, 
and all the substance of the universe is at the same temperature. This 
temperature will be so low as to make life impossible . . . and the 
end of the journey cannot be other than universal death.' He asks 
'whether our destiny is to be nothing more than to strut our tiny hour 
on our tiny stage with the knowledge that our aspirations are all 
doomed to final frustration, and that our achievements must perish 
without trace, leaving the universe as though it had never been'. If that 
is to be our fate, no doubt it will be some consolation to know that it is 
to be long postponed; but philosophically that is no satisfaction. Time 
is not the factor of ultimate importance, any more than size. It is the 
end, the purpose, that matters. 

ii 

The Second Law of Thermodynamics is absolute and cannot be 
gainsaid. x Nevertheless, here as in so much else, the recent discoveries 
in fundamental physics have brought about a change in the situation. 
It is found that there may be at work countervailing processes. While 
the sun's radiation certainly causes what is termed a loss' of energy, 
at the same time there may be going on, at the very high temperature 
of its interior, a synthesis of atoms of hydrogen into atoms of helium; 

1 Dr. G. J. Whitrow, however, draws attention to the fact that 'the legitimacy of 
applying the Second Law to the wfeo/e univ ewe has been criticized by E. A. Milne in his Life 
of Sir James Jeans (C.U.P., 1952), pp. 164-6'. 
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and this would be accompanied by the 'release* of vast amounts of 
additional energy. We know that such a process is possible, because 
this is precisely the principle of the hydrogen bomb. We know too 
that the volume of the sun, as apparently of stellar bodies generally, 
consists mainly of hydrogen; while, in the sun, helium is also abundant 
whence its name. 

The bearing of this upon the hitherto unchallenged theory of 'the 
dying sun' is important. It may be that the loss of energy through 
radiation is counterbalanced by its increase through this process of 
synthesis, when atoms of hydrogen fuse into helium. It may be even 
more than counterbalanced. It is thought that possibly the sun is 
growing hotter. 

And another new feature has come into the picture which, philoso- 
phically, may be more valid. During the present century it has been 
realized that the term 'empty space' is incorrect and misleading. The 
vast regions of the cosmos contain particles, atoms, molecules and 
stellar dust, which, although sparsely scattered over the immense 
distances, constitute in their total an enormous quantity of matter. It 
is calculated indeed that its mass may be as great as that of all the stars 
put together perhaps much greater. From this matter the sun's 
gravity may be continually adding to the volume of its substance, 
bringing vast new increments of energy to replenish its wasting assets. 



m 

Our ether hypothesis would describe these processes in different 
terms. It conceives that the primordial given stock of energy of the 
universe is present eternally and everywhere, able to supply all the 
heat needs of all the galaxies for all time, and possibly with only a 
minute call upon its potential powers. But it is true that energy in its 
active state may appear or increase in one part of the ocean of quiescent 
ether and may diminish or disappear in another. And it is not denied 
that particular sequences of activation may come to an end: whether 
they had produced a transient particle enduring for an instant, or the 
heat of a star that endures for billions of years. It is evident that the 
thermal activities of stars and satellites may decrease and come to an 
end. Our companion, the moon, is there to prove it. The dark stars, 
or diffused matter discovered by the new science of radio-astronomy, 
might furnish other examples. In that respect the acceptance of an ether 
theory would make no difference. But in so far as it would provide 
inexhaustible possibilities of active energy at call everywhere and 
always, it would bring in a new factor: also by furnishing a matrix for 
the continuous creation of new matter in the form of particles and 
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atoms, and a perpetual medium for the transmission of light, heat and 
gravity. All this would work in with the newly recognized processes 
of the hydrogen-helium synthesis and the gravitational accretion from 
matter diffused in space. 

If indeed nature has other forces at work to counterbalance her 
wasting law of thermodynamics, then physics may be able to free us 
from this nightmare of the dying sun. Perhaps soon Science may 
come to bear a less formidable aspect altogether an affair not so 
markedly of hateful nuclear bombs, a solar system diseased at the 
heart, a universe of galaxies fleeing from one another at terrific speeds. 
Without lapsing into wishful thinking, it may even allow some room 
for cheerfulness; remembering that remark to Dr. Johnson by his 
friend Oliver Edwards (the word 'philosopher' then including scien- 
tist): 'I have tried too in my time to be a philosopher, but, I don't 
know how, cheerfulness was always breaking in/ 



6. The Ether 

i 

Quiescent energy. To prevent possible misunderstanding, it may be 
useful to elucidate further our basic conception of quiescent energy. 

Orthodox physics has for a long time past accepted the principle that 
energy exists, imperceptibly, in a state of inactivity, and teaches this 
to students under the name of 'potential energy'. Examining a number 
of the textbooks now in use in the elementary and advanced schools 
under the London County Council, I have found typical passages such 
as these: *A brick on the table has more energy than a brick on the 
floor, though both are stationary; for if the brick is allowed to fall 
from the table to the floor it can do work in doing so. Energy which 
a body possesses as a result of its position is called "Potential Energy"/ 
'Energy is the name given to the capacity, or power, of doing work 
and obviously anything which can produce motion possesses energy, 
e.g. a wound watch-spring, when released, moves the cog-wheel 
system of a watch. Stored-up energy of this kind is called potential 
energy/ 'When we wind any clock, we put into it quickly a quantity of 
potential energy which afterwards comes out very slowly in working 
the clock/ The possibility of energy being at one time active and at 
another time inactive is therefore fully recognized: but the ether 
theory that we are now submitting is different, and could not accept 
the principle in that form. 

The real universe does not exhibit any difference at all between a 
brick as it is on the table and the same brick as it is on the floor. If 
any work has been done through its fill, it was not the brick that did it 
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but the earth's gravity. As proves so often to be the case, we have been 
led into error by treating as one event a situation that consists of two 
events. Someone first lifts the brick on to the table: he brings in a 
muscular effort in order to overcome the earth's gravital force. When 
the brick is laid upon the table, the structure of the table continues to 
counteract the pull of gravity: the situation has become stabilized 
and that event is over and done with. When, at some later time, the 
brick is pushed off the table it falls at once to the floor. That is the 
second event, its beginning and its end. The two are quite indepen- 
dent of one another. There is no reason to try to bridge the time- 
interval between them by imagining that the energy *put into* the 
brick by lifting it remains 'stored' inside it indefinitely and is finally 
'released' by its fall. 

It is true that if we measure the amount of active energy that is 
engaged in lifting the brick, and afterwards the amount in its fall, we 
shall find that the two are exactly equal. If the brick weighs a pound 
and the table is three feet high, it will be three foot-pounds in each 
case. But it is a mistake to jump to the conclusion that this must be 
because there is a specific dose of three foot-pounds of energy which 
remains the same, either active or potential, throughout these proceed- 
ings. The reason for the equality is quite simple and far more 
credible. The upward movement and the downward movement, 
although separate from one another, are counterparts. The amount of 
gravital force that had to be overcome in the first event was three 
foot-pounds, and that was therefore the measure of the muscular 
effort required to overcome it. In the second event, the amount of 
gravital force employed in bringing the brick down was the same as 
the amount that had to be overcome in order to lift it up also three 
foot-pounds. 

In the other example of the spring of a watch or clock, there is in- 
deed a difference in the spring itself, when it is wound up and when 
it is run down. It is not that some phantom potential energy has first 
been put into it all at once and afterwards allowed to trickle out. The 
difference arises from the elasticity of the molecules of the steel in the 
spring; it resides in the forces that bind those molecules together. 
When the spring is wound up they are put under strain and stretched; 
the mechanism to which it is attached hinders the return to normal; 
as the cog-wheels go round, the strain is gradually relaxed and the 
elastic spring slowly unwinds. 

Potential energy, as still taught in the schools, is clearly no more 
than a myth. When it comes to be discarded, an ether theory would 
offer an alternative. 
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ii 

Inertia. Relativity also recognizes that energy exists in a state of 
inaction. Li a paper, dated 1948, included in the collection of essays 
published in 1950 under the title Out of my Later Years, Einstein wrote: 
'. . . The most important result of the special relativity system concerned 
the inert mass of a material system. It became evident that the inertia of 
such a system must depend on its energy content so that we were 
driven to the conception that inert mass was nothing else than latent 
energy/ 

Whether the epithet used is Potential, Latent, Inert, or Quiescent, 
the idea of energy being manifested in a different state at one time from 
what it is at another, is the same. But each of the first three of those 
terms is open to objection. Potential has long been identified with the 
supposititious 'energy of position'. Besides, it has a touch of meta- 
physics about it: it brings in the teleological idea of purpose: it does not 
convey the notion of a state or process existing in its own right, but of 
something that exists only by virtue of something else that is expected 
to come after. Latent is much the same, but has also a suggestion of 
something concealed, almost surreptitious. The objection to Inert is 
more than verbal: it is philosophic, and needs to be more carefully 
considered. 

Inertia in physics, and particularly in relativity theory, has a special- 
ized meaning. The definition given in the Oxford English Dictionary 
is: 'That property of matter by virtue of which it continues in its 
existing state, whether of rest or of uniform motion in a straight line, 
unless that state is altered by an external force. Also called vis inertiae 
(force of inertia)/ De Broglie can speak of a body being 'endowed 
with inertia'. Physicists constantly use the phrase 'subject to inertial 
forces'. But the realist is always suspicious of such expressions as *a 
tendency of objects to persist*, or * a property of matter which consists 
in . . /, or 'a body being endowed with . . / regarding them as 
scholastic and question-begging. As to 'inertial forces*, he will consider 
that a contradiction in terms. Inertia is essentially not a force but, on the 
contrary, the absence of a force. The real universe has no place for 
nothingness, or for negative quantities on the other side of nothingness. 

A state of rest was regarded by Newton, and is still regarded by 
present-day physicists, as part of the problem of motion. But this may 
be contested. So long as there is a state of rest the problem of motion 
has not presented itself. A mountain, or the Great Pyramid, is at rest, 
but it presents no problem of motion. The only problem it presents is 
the nature of the mechanism of the earth's gravity. It is the same with a 
football lying on the ground. A moment later it may be kicked and 
sent flying through the air, but until that happens it is no more a 
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subject for the science of dynamics than if it were a stone that has been 
lying on the ground for a hundred years and may continue to lie there 
for a hundred years more. When we were discussing Impetus we 
analysed the motion of a ball in flight through the air into four possible 
stages the start, the continuance, the acceleration, and the stoppage. 
We are not called upon to make it six stages, and to include a state of 
rest at the beginning and another state of rest at the end. These are not 
stages at all. They are outside the process that we are considering, which 
is one of motion relative to environment, and nothing else: it begins 
with the start and ends with the stoppage. 

If we are asked once more: What about an object isolated in empty 
space? we would answer again that the real universe does not give 
us any empty space, nor any isolation. But if we are to engage in 
abstract theory as a kind of intellectual game, we would say that, when 
there are no relations with other objects or events, there can be no 
motion. Relativity theory has taught us that absolute motion is an 
impossibility: that being so, there can be no absolute rest either. 
Whether actual or theoretical, Inertia, as an element in the universe, 
disappears. 

The word quiescent is free from the objections that may be raised 
against potential, latent, or inertiaL A differentiation between active 
and quiescent is factual, and not mathematical. And it is no more 
metaphysical than the difference between walking and sitting, or 
waking and sleeping. 

iii 

Energy and Matter. Professor Max Born says: 'There is no doubt, 
matter and energy are the same', but this appears to be an over- 
simplification. All matter indeed is energy, but not all energy is matter. 
Radiation waves are energy, but they are not material; similarly with 
lines of force. Quiescent energy also would not be material. On the 
other hand, energy in the particle pattern must be counted as matter, 
for no boundary can be drawn between particles and atoms, which are 
composed of particles: and so on to molecules, and then to gases, liquids 
and solids. 

Although radiation waves and lines of force on the one hand, and 
particles on the other, are not the same, they belong to the same order: 
all of them are active energy, varying only in pattern. And it is known 
that they can affect one another. Light rays are slowed down when 
they pass through a medium impregnated with matter: the velocity 
of light is slightly less in the earth's atmosphere than in outer space, 
and less still in water: the differences have been calculated with exacti 
tude. Masses of sea water act upon the light that falls upon them as a 
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sieve, with gradations according to wave-lengths. We are told that: 
'Light fades out rapidly with descent below the surface. The red rays 
are gone at the end of the first 200 or 300 feet, and with them all the 
orange and yellow warmth of the sun. Then the greens fade, and at 
1000 feet only a deep, dark, brilliant blue is left. In very clear waters 
the violet rays of the spectrum may penetrate another thousand feet. 
Beyond this is only the blackness of the deep sea/ 

If a train of light-waves meets a solid opaque object it is stopped 
altogether. On the other hand when lines of force from a magnet fall 
upon an iron object that is to say upon a system of particles con- 
stituting such an object it will be drawn towards the magnet. It is 
evident that when non-material energy enters a region in which the 
ether is already patterned into particles cohering as matter, there is 
some kind of effect between them. De Broglie, writing from the 
standpoint of present-day physics, speaks of 'energy exchanges be- 
tween matter and radiation', and of the need 'to study a great number 
of problems about the interaction of matter and radiation 9 . Although 
an ether theory would not speak of 'energy exchanges', it would 
certainly recognize 'interactions* between matter and radiation, and 
it seems likely that the study of these will play a large part in the physics 
of the future. 

Subject to minima and maxima, the ether continuum embraces all 
velocities, all size-levels and all intensities. 

In velocities, the minimum is at the threshold where quiescent 
energy is transformed into active. This, in our measurements, is per- 
haps the same, or of the same order, as Planck's elementary quantum 
of action. The maximum is the velocity of light in vacua . 

In size-levels, the minimum might be of the same nature: the 
maximum would be the size of the universe. Theoretical physicists 
attempt to calculate what that is: but the calculations necessarily de- 
pend upon the primary assumptions that may be chosen; these differ 
from one another, and the validity of any of them is problematical. 
Apart from the quantum, there is no absolute unit of measurement. 
Every size4evel is relative to other size-levels: each one is large 
when related to the one below and small when related to the one 
above. 

As to intensities the temperature of our bodies, a litde less than a 
hundred degrees Fahrenheit, seems very hot compared with the 
459 below zero of the absolute cold of outer space: but it is not far 
away from it 'when compared with, the temperature of over a million 
degrees at the heart of an explosion of an atom bomb. The ether forces 
stirred into action by such an explosion are colossal judged by the 
standards of our own experience; but there is no reason to think that 
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they make more than an infinitesimal call upon the powers that lie 
quiescent in the cosmos* 

Philosophically all these comparisons are unimportant. They have 
no bearing upon our own values, and need not affect our demeanour in 
face of the universe. It is as absurd to suggest that man should feel 
humiliated and humble when he thinks how much smaller he is than 
a galaxy, as it would be that he should be puffed up with pride because 
he is, and in about the same proportion, bigger than an electron. 

7. The Michelson-Morley Experiment 

i 

We have still to consider the question -whether an ether of the kind 
we are suggesting is not ruled out by the negative result of the critical 
experiment of Michelson and Morley. 

The purpose which those scientists had in view was to discover the 
velocity of the earth in its movement round the sun, relatively to the 
quasi-gaseous, or elastic, ether that was at that time supposed to be 
the universal continuum. The mechanism employed in the experiment 
was an arrangement of an electric lamp and an interferometer apparatus 
at the centre, together with two mirrors, each rigidly fixed at the 
same distance away; one was placed on the line of the earth's movement 
along its orbit, the other at right angles to it. A flash of light was 
divided into two by a half-silvered glass plate and the rays were sent 
simultaneously in the two directions: reflected back by the mirrors, 
they were recombined at the centre. It was expected that, owing to 
the earth having travelled an infinitesimal, but calculable, distance 
during the time that the rays were going and returning, the time 
taken by one ray would be different from that of the other, which 
would not have been affected in the same way. This would be 
shown by the two wave rhythms, when reunited, not coinciding: 
they would overlap one another, and this interference would at once 
be detected by the apparatus. No significant effect, however, was 
found. The test was repeated many times, by many experimenters 
and under all kinds of conditions; but the original results, although 
they have been challenged, are regarded by physicists in general as 
correct. 

This negative result contradicted the established laws of mechanics. 
Whittaker says that *an object thrown from a carriage window in a 
moving railway train has a velocity which is obtained by compounding 
its velocity relative to the carriage with the velocity of the train (the 
ballistic theory)*; but, he adds: 'Michelson showed experimentally that 
the velocity of a moving mirror is without influence on the velocity 
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of light reflected at its surface'; and 'it is now known certainly that the 
velocity of light is independent of the motion of the source*. 

In these circumstances, physicists have felt themselves obliged to 
surrender the belief that any kind of universal continuum exists, with 
properties expressible by the laws of mechanics. This conclusion also 
is open, however, to formidable objections. It would throw us back 
on the doctrine of action at a distance, which, as Newton said, is 
philosophically impossible. It is contradicted by the experience of 
mankind, and of aft animal and plant life as well, as to the reality of 
the conveyance of heat, light and gravity from the sun to the earth 
for example since these could not travel without a physical medium to 
convey them. In the end, physics abandoned the attempt to resolve 
these contradictions within the framework of the universe given by 
experience and interpreted by our sense-data. This is the main reason 
why it now takes its stand within the mathematical framework of a 
relativist geometry. Realist philosophy, however, remains dissatisfied. 
Seeking a way of escape, we may ask whether it may not be possible 
to conceive some different kind of ether that would be compatible 
with the null result of Michelson and Morley. 

ii 

I discussed the problem briefly in niy previous book, Essay in Physics. 
And I did so on the basis of an ether consisting of energy in either of 
two states, quiescent and active, all physical phenomena being the 
result of processes of activation in various patterns. Reading those 
passages afresh, they seem to me not to have been expressed effectively. 
I will now attempt it again, with the help of an illustration. 

Consider the movement of an ocean liner, travelling on a calm sea. 
Our hypothesis would regard its momentum as having been caused 
initially by the work of die engines, making the blades of the pro- 
pellers revolve and press against the surrounding water. This move- 
ment of a massive body sets up a process of activation in each volume 
of quiescent energy successively reached: the process continues, by a 
chain reaction, in a straight line: it would correspond to Faraday's 
idea of a 'line of force'. It is this which, added to the momentum from 
the engines, gives the ship its impetus. If the engines are stopped, the 
ship does not stop then and there, as would otherwise have had to be 
expected. Its impetus carries it on, for half a mile or a mile perhaps, 
until the process is brought to an end by the effect of the earth's gravity: 
this tends to make die water remain where it is, resisting the pressure 
of the prow, as it seeks to push away the surface layer of the sea to 
eidier side. 

The activation afiects, at each successive point-instant, whatever is 
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within the zone of ether that is concerned. It permeates the steel hull 
of the ship and all its contents the molecules, atoms and particles of 
the air in the rooms and passages, and all material objects, including 
the bodies of the people on board. The whole is being moved together 
as a unit. If an accident were to happen: if in a fog the ship were to run 
into a rock or an iceberg, then the hull, and everything fixed to it, 
would be brought to a sudden stop; while the impetus would con- 
tinue, for a brief moment, to affect anything that was free to move 
chairs or crockery and the like, and the people, who would all be 
hurled forward violently. 

In ordinary circumstances, and in calm weather, a passenger is nor 
conscious of the ship's movement over the sea. As he walks along the 
corridors, it makes no difference to his sensations, or to the effort of 
walking, whether he is going in the direction that the ship is travelling, 
or in the opposite direction, or across from one side to the other. If 
his pace is, say two miles an hour, and the speed of the ship thirty 
miles, it would be misleading to say that he is moving at one moment 
at a rate of thirty-two miles an hour, at the next of twenty-eight, and 
then of thirty. In other words the two speeds are not in fact being 
compounded. 

This is so because the motion of any object is relative to its own 
environment, there being no such thing as absolute motion. If we 
were to suppose an object alone in the universe, it would be impos- 
sible to say whether it was moving or at rest: the question would be 
meaningless. In the case of the passenger, the environment that is 
significant will be the ship, its hull, rooms and corridors. 

If it is asked what is the size and contour of this zone of activation, 
we can say that our own perceptions give the answer. The zone 
comprises everything that we see is participating in the momentum and 
impetus of the ship, and nothing else. This would become quite 
evident if a passenger were to go up to the sun-deck while the ship 
was at full speed. Opening a door at the top of the staircase and 
stepping out, he would find himself instantly exposed to the blast of a 
wind of thirty miles an hour. He is forced to cling at once to a rail, 
or take shelter behind some fixed screen, or he would find himself 
blown back violently along the deck. But this wind exists only in 
relation to the ship and what is in it. If it is calm weather, a seagull a 
few yards overhead soaring in any direction would be flying in still air. 
The case is not, as it seems to the passenger, that of a strong current of 
air rushing over the sea against his body: that is an illusion; there is 
no such current. It is his own body that, with the ship, is being 
strongly pushed against the air, which itself is static. (It is the same kind 
of illusion as when we think that it is a movement of the sun, and not 
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of our own bodies, that causes what we call the sunset.) Whatever 
the force may be that is causing this, it is affecting only the ship and 
its contents. A distant observer watching from the land, or from 
another vessel, or from a plane passing over, would not be affected, 
and would feel nothing. This therefore is the zone of activation. 

iii 

Now suppose that some physicist has been able to construct a 
Michelson-Morley apparatus so accurate that it would be able to 
record by means of light rays even a velocity as small as thirty miles an 
hour, and so compact that it could be set up on board a liner, and that 
he makes the test. The fact that the ship is actually in motion across 
the Atlantic is unquestioned: and the effectiveness of the apparatus 
is not challenged: yet, when the experiment is made, it is found that 
no movement whatever is indicated. Perhaps he might then erect his 
apparatus again on land, in order to set the easier test of the earth's 
movement round die sun, at a velocity not quite so minute relatively 
as the ship's movement over the sea. But the result is the same. The 
physicist concludes that the only possible explanation is that the 
existence of an ether, as a medium for the transmission of light, is 
disproved. The real universe (if there is any) must be different from 
that. 

An ether hypothesis of the kind that we are suggesting here would 
put forward, however, another explanation. It is that the assumption, 
from which Michelson and Morley started, was wrong. They assumed 
that the earth as any other material body was one thing, while 
the ether, if it existed, would be another. Their apparatus, with its 
rods, mirrors and lamps, and its interferometer, belonged to the earth, 
and moved with it. The trains of light-waves, on the other hand, 
would belong to the ether: they were separate and travelled 'in space*, 
loose and independent. But that assumption has no grounds, either of 
observation or of inference, to support it. And an all-pervading 
energic ether, such as we are considering, does not need such an 
assumption; it is indeed inconsistent with it. For that duality could 
not occur. The earth, with the material apparatus, is not in the ether 
and travelling through it. All together earth, apparatus and light- 
waves as well are themselves ether, the solid parts consist of atoms, and 
ultimately particles, which are patterns of one kind in or of ether; 
and the waves are also ether differing only in pattern. The same 
applies to the ship's motion relatively to the sea. 

The conclusion that we submit is, therefore, that the null result of 
the famous experiment has no bearing upon the hypothesis we are 
presenting, and offers no obstacle to its acceptance. 
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iv 

I would add a supplementary note on a separate matter. 

Radiation waves have been studied for nearly three centuries, and 
with striking results; particles for the last fifty or sixty years, and again 
with revolutionary effects on theoretical and practical physics. But 
we -have been driven to a conviction that, if there is an ether, these 
cannot be its only patterns. Neither spherical waves, nor circling, 
spinning or vibrating particles, can account for the momentum and 
impetus of massive objects. We are obliged to conclude that there 
must exist in the real universe some third kind of mechanism, operating 
longitudinally. This was foreseen, and designated, by Faraday when 
he spoke of 'Lines of Force'. Physicists, however, have never taken up 
this idea. They have been content with Newton's First Law of Motion; 
not fully appreciating that that is no more than a restatement, in precise 
terms, of the problem that confronts us; it makes no attempt to dis- 
cover the nature of the process actually operating. When something 
more was asked for, it was offered only in terms of mathematics. The 
consequence is that the idea of Lines of Force has not yet been seriously 
studied. 

The discussion in which we have now been engaged suggests the 
possibility of fresh avenues waiting to be explored. For it may be that 
in the Michelson-Morley experiment two kinds of ether activation are 
proceeding at the same time: one, in the pattern of lines of force, 
carrying along the earth, and the scientific apparatus with it; the other, 
in the pattern of radiation waves, conveying the rays of light. If that 
is so, the question naturally arises of the interrelation between them. 
Do they interfere with one another or not? 

They may possibly be at quite different levels of size and velocity- 
one of the order of the particle, the other of gross material objects. 
If, from this or any other cause, the two do not directly affect one 
another, this would be a further reason why a device, such as that 
employed in the experiment, could not establish any connection 
between the movement of the earth and that of the light rays. Per- 
haps such a question might be as futile as it would be to ask whether 
the motion of a man walking would affect the motion of the particles 
in the atoms of the cells that make up his body, and ought to be 
compounded with it. 

But this, with all other questions of the same nature, would need con- 
sideration by those who are qualified by knowledge and technical 
ability to deal with them, if and when the ether becomes a subject 
of intensive scientific investigation. 
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8. Unity of the Cosmos 

Again and again in the course of our inquiry we have been able to 
strengthen a case in one field of science by citing analogues in other 
-fields: we say that nature often employs in different connections the 
same mechanical model. This similarity is specially marked in the 
physics of light and of sound. The propagation of sound-waves is 
subject to the same general laws as light and other radiation waves. 
Although sound-waves are longitudinal and light-waves are trans- 
verse, both have the wave formation of crest and trough and both are 
transmitted by a medium. A leading authority on acoustics tells us 
that, in the period between 1920 and 1939, much effort was devoted 
in university and industrial laboratories 'to demonstrating the acous- 
tical analogues of practically all the optical experiments which bear 
on the wave nature of light. Interference, refraction, difiraction, dis- 
persion, transmission and reflection by thin plates, were all demon- 
strated and shown to follow the same general theory as has already 
been worked out for light. Interferometers and other instrumental 
techniques were consciously based on past experience with optical 
instruments. Ultrasonic lenses, diffraction gratings, concave and con- 
vex mirrors were all developed*. There must be some reason why this 
striking similarity should be possible. 

There had to be a reason also why it should be possible for one kind 
of manifestation of energy heat, light, electric current, mechanical 
work, radio, X-rays to be transformed into others: it was dis- 
covered that all of them were either products of electromagnetic 
forces belonging to different parts of a single wave-band, or else of 
currents of particles. An ether theory would suggest that the similarity 
between the mechanisms of light and of sound is of the same order. In 
fact it is not similarity at all; it is not a question of analogy; it is a case 
of identity basically the two mechanisms are one and die same. 

Light originates in the oscillation of atoms: sound originates in the 
vibration of violin strings, piano wires, vocal cords in a larynx, or 
whatever it may be we can see a tuning-fork actively vibrating. 
Both light and sound are propagated by a mechanism of expanding 
spherical waves, subject to the inverse-square law. We say that the 
difference between them is that the sound-waves are waves of air and 
the light-waves are not. But when we examine the matter more closely 
we must recognize that, while the sound process is affected by the 
atoms or molecules of air, it is not they that do the work. Each atom 
or molecule of oxygen or nitrogen or carbonic-acid gas is not self- 
moving. It may be swung to and fro, but it has no dynamic powers 
of its own. Like water waves in the sea or radiation waves across 
space, there must be something else underlying that is dynamic. That 
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something can only be the ether. So we are brought to the con- 
clusion that these processes are not similar because of some mysterious 
and inexplicable coincidence. They are not analogies at all. They are 
one and the same process, an ether-process. The difference is that 
some are affected by the presence of matter; others, at a lower size- 
level, are not. Particles also are an ether-process, but of another 
pattern. Impetus is yet another. 

Consider a clap of thunder. We have there three different pheno- 
mena, perceptible by three different organs of our bodies. There is 
first an electrical discharge, which the nervous system may feel as a 
shock; and may be so injured by it that the body instantly dies. There 
is also the flash of lightning, vividly seen by the eye. There is thirdly 
the crash of thunder, heard by the ear. The electric current consists 
presumably of a stream of negatively charged particles. The light 
consists of a wave-formation of expanding spheres. The sound 
likewise, but with waves of a different kind, moving at a much lower 
velocity. All three originate at the same moment and in the same 
region. Can it be doubted that all three are products of one event, 
occurring in a single medium? 

We have mentioned the fact before that, when a radium atom dis- 
integrates, there are produced, at that moment in that place, three 
different things a chemical atom of helium, a stream of electrons, 
and a beam of gamma rays. Evidently the conclusion to be drawn 
must be the same. 

This book began with the plea that Philosophy, Science and Religion 
must survey the universe as a whole one in its past history, one in its 
present substance. This is not an idea imposed by human minds, with 
a liking for symmetry and a gift for logic. We may find that it comes 
to us from a reality underneath, that the unity of the physical world 
reflects the unity of a basic ether. 

A final note must, however, be added. It is always usual in these 
discussions to speak of 6 the ether*, taking for granted that, if there is any 
ether at all, there is only one. But this is an assumption and nothing 
more. Theoretically there is no reason to say that, if there is one 
ether, there cannot be a second, with differences that are outside, not 
only our knowledge but our conception: perhaps even a third. This 
may have a bearing on the unresolved problems of the distinctions 
between Matter and Life and Mind. We shall not pursue this further, 
as it is, and is likely long to remain, sheer guesswork. Nevertheless it 
may be well to keep at the back of our minds the possibility that, if we 
cannot escape dualism with regard to the material and the living, and 
again perhaps between the living and the mental, these may originate 
in other dichotomies deeper down. 
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MIND AND BRAIN 

Thomas Henry Huxley Lay Sermons 

What is the cause of this wonderful difference between the dead 
particle and the living particle of matter appearing in other respects 
identical, that difference to which we give the name of Life? 

I, for one, cannot tell you. It may be that, by and by, philosophers 
will discover some higher laws of which the facts of life are particular 
cases very possibly they will find out some bond between physico- 
chemical phaenomena on the one hand, and vital phaenomena on the 
other. At present, however, we assuredly know of none; and I think 
we shall exercise a wise humility in confessing that, for us at least, this 
successive assumption of different states (external conditions re- 
maining the same) this spontaneity of action if I may use a term 
which implies more than I would be answerable for which con- 
stitutes so vast and plain a practical distinction between living bodies 
and those which do not live, is an ultimate fact; indicating, as such, the 
existence of a broad line of demarcation between the subject-matter of 
Biological and that of all other sciences, . . . 

If scientific language is to possess a definite and constant significa- 
tion whenever it is employed, it seems to me that we are logically 
bound to apply to the protoplasm, or physical basis of life, the same 
conceptions as those which are held to be legitimate elsewhere. If the 
phaenomena exhibited by water are its properties, so are those pre- 
sented by protoplasm, living or dead, its properties. 

If the properties of -water may be properly said to result from the 
nature and disposition of its component molecules, I can find no intel- 
ligible ground for refusing to say that the properties of protoplasm 
result from the nature and disposition of its molecules. 

It may seem a small thing to admit that the dull vital actions of a 
fungus, or a foraminifer, are the properties of their protoplasm, and 
are the direct results of the nature of the matter of which they are 
composed. But if, as I have endeavoured to prove to yon, their proto- 
plasm is essentially identical with, and most readily converted into, that 
of any animal, I can discover no logical halting-place between the 
admission that such is the case, and the further concession that all vital 
action may, with equal propriety, be said to be the result of the 
molecular forces of the protoplasm which displays it. And if so, it 
must be true, in the same sense and to the same extent, that the thoughts 
to which I am now giving utterance, and your thoughts regarding 
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them, are the expression of molecular changes in that matter of life 
which is the source of our other vital phaenomena. 

Past experience leads me to be tolerably certain that, when the 
propositions I have just placed before you are accessible to public 
comment and criticism, they will be condemned by many zealous 
persons, and perhaps by some few of the wise and thoughtful. I 
should not wonder if 'gross and brutal materialism 9 were the mildest 
phrase applied to them in certain quarters. And, most undoubtedly, 
the terms of the propositions are distinctly materialistic. Nevertheless 
two things are certain; the one, that I hold the statements to be sub- 
stantially true; the other, that I, individually, am no materialist, but, 
on the contrary, believe materialism to involve grave philosophical 
error. 

This union of materialistic terminology with the repudiation of 
materialistic philosophy I share with some of the most thoughtful 
men with whom I am acquainted. , . . 

There can be little doubt, that the farther science advances, the 
more extensively and consistently will all the phaenomena of nature 
be represented by materialistic formulae and symbols. 

But the man of science, who, forgetting the limits of philosophical 
inquiry, slides from these formulae and symbols into what is com- 
monly understood by materialism, seems to me to place himself on a 
level with the mathematician, who should mistake the x*s and y*s with 
which he works his problems for real entities and with this further 
disadvantage, as compared with the mathematician, that the blunders 
of the latter are of no practical consequence, while the errors of 
systematic materialism may paralyse the energies and destroy the 
beauty of a life. 

D'Arcy W. Thompson Growth and Form 

My sole purpose is to correlate with mathematical statement and 
physical law certain of the simpler outward phenomena of organic 
growth and structure or form, while all the while regarding the fabric 
of the organism, ex hypothesi, as a material and mechanical configura- 
tion. This is my purpose here. But I would not for the world be 
thought to believe that this is the only story which Life and her 
Children have to tell. One does not come by studying living things 
for a lifetime to suppose that physics and chemistry can account for 
them all. Physical science and philosophy stand side by side, and one 
upholds the other. Without something of the strength of physics 
philosophy would be weak; and without something of philosophy's 
wealth physical science would be poor. . * . 

We may readily admit then, that, besides phenomena which are 
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obviously physical in their nature, there are actions visible as well as 
invisible taking place within living cells which our knowledge does 
not permit us to ascribe with certainty to any known physical force; 
and it may or may not be that these phenomena will yield in time to 
the methods of physical investigation. Whether they do or no, it is 
plain that we have no clear rule or guidance as to what is Vital' and what 
is not; the whole assemblage of so-called vital phenomena, or proper- 
ties of the organism, cannot be clearly classified into those that are 
physical in origin and those that are sui generis and peculiar to living 
things. 

C. Lloyd Morgan The Emergence of Novelty 

In late nineteenth-century discussion much stress was laid by advo- 
cates of evolution on the hypothesis that instinctive behaviour is 'no 
more than compound reflex action'. Is that the interpretation which 
I still seek to endorse? It is not. What, as a biologist, I accept is that the 
analysis of instinctive behaviour yields reflex acts as constituents. What 
I reject is the doctrine that the compound is 'no more than' the sum of 
its constituents. . . . 

I am (to say the least of it) doubtful whether mind, as a distinctive 
kind of relatedness within the cosmos, has arisen by emergence from 
the supposedly precedent kind of cosmic relatedness which we desig- 
nate physical. My belief is that the evolution of mind has advanced in 
co-relation with that of those physical events the outcome of which is 
the physiological organization of a living body. 

E. D. Adrian, O.M. The Physical Basis of Mind 

The part of our picture of the brain which may always be missing 
is, of course, the part which deals with the mind, the part which ought 
to explain how a particular pattern of nerve impulses can produce an 
idea; or the other way round, how a thought can decide which nerve 
cells are to come into action . . . The physiologist cannot look at it 
except as a natural scientist and at present that seems almost certain to 
lead him into trouble. My own feeling is that before the trouble 
comes to a head it will have been solved by some enlargement in the 
boundaries of natural science, by the progress of psychology, for 
instance. In fact, psychology can scarcely get along without coming 
to terms with the relation of body and mind. 

Si r Russell Brain Mind, Perception and Science 

For at least a century the prevailing philosophical attitude has been 
determined by the belief, variously expressed, that the 'laws* of matter 
are fundamental, and that mind is at least potentially capable of 
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explanation in terms of those laws. This idea has had profound effects 
in all spheres of thought. I believe it to be the product of a mistaken 
view as to the nature of our knowledge of the mind and the brain 
respectively, and the relationship between them; and that it is possible 
to accept all the new knowledge which neurophysiology and psy- 
chology can provide, and yet preserve the mind's autonomy in its own 
sphere. That, at any rate, is the thesis of this book. 

W. E. Le Gros Clark The Physical Basis of Mind 

In conclusion, I might emphasize though perhaps it is not really 
necessary to do so that the anatomist is primarily concerned with the 
study of the brain as the material substratum of mental processes. No 
more than the physiologist is he able even to suggest how the physico- 
chemical phenomena associated with the passage of nervous impulses 
from one part of the brain to another can be translated into a mental 
experience. But, by the study of the structural organization of the 
brain, and by observing the effects of a local disturbance of this struc- 
ture on the working of the mind, it is becoming possible to define in 
more and more detail the particular anatomical dispositions which 
appear to be necessary as a basis for mental activity, or perhaps I 
should say, for the manifestations of mental activity. 

Wilder Penfield (Professor of Neurology and Neurosurgery, McGill 
University, and Director of the Neurological Institute, Montreal) 
The Physical Basis of Mind 

When a man is conscious, one may conceive that within his brain 
impulses are passing along a million insulated nerve fibres that com- 
pose this complex, impulses that are somehow co-ordinated into the 
orderly sequences of deliberate thought. What is the real relationship 
of this mechanism to the mind? Can we visualize a spiritual element 
of different essence capable of controlling this mechanism? When a 
patient is asked about the movement which he carries out as the result 
of cortical stimulation, he never is in any doubt about it. He knows he 
did not will the action. He knows there is a difference between auto- 
matic action and voluntary action. He would agree that something 
else finds its dwelling-place between the sensory complex and the 
motor mechanism, that there is a switchboard operator as well as a 
switchboard. 

W. Grey Walter (Department of Physiology, Burden Neurological 

Institute, Bristol) The Living Brain 

Any discussion of mind except as a function the supreme function 
of brain, lies beyond the scope of this work and must always remain 
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outside the purview of physiology . . . No sane physiologist would 
look for a mechanism identifiable as Mind; but he may quite reasonably 
say: 'At one time behaviour was so\ later it was thus - the transforma- 
tion of one mode into the other I will call Mentality. 9 

J. E. Eccles The Neurophysiological Basis of Mind 

The observations relating to mind, i.e. mental phenomena, are part 
of the experience that a scientist should recognize as providing prob- 
lems which are suitable for scientific investigation. It is a purely 
arbitrary and biased procedure to exclude such experiences from the 
fields of investigation where science may properly operate. . . . 

It may be postulated that any thought pattern in the mind has a 
counterpart in a specific spatio-temporal pattern of neuronal activity 

There is one partial approach to the key problem of the 'how* of 
mind-brain liaison that hitherto has not been essayed. It arises from 
the questions: How does it come about that liaison with mind occurs 
only in special states of the matter-energy system of the cerebral 
cortex? Is there any special property of this system that places it in a 
separate category from all the remainder of the matter-energy, or 
natural world, and even from its own matter-energy system when it is 
not in this special state of activity? It is here contended that such a 
special property in outstanding measure is exhibited by the dynamic 
patterns of neuronal activity that occur in the cerebral cortex during 
conscious states, and the hypothesis is developed that the brain by 
means of this special property enters into liaison with mind, having 
the function of a 'detector' that has a sensitivity of a different kind and 
order from that of any physical instrument. . . . 

It is not here contended that all action is willed. There can be no 
doubt that a great part of the skilled activity devolving from the 
cerebral cortex is stereotyped and automatic, and may be likened to the 
control of breathing by the respiratory centres. But it is contended 
that it is possible voluntarily to assume control of such actions, even 
of the most trivial kind, just as we may within limits exercise a volun- 
tary control over our breathing. . . . 

The neurophysiological hypothesis is that the 'will* modifies the 
spatio-temporal activity of the neuronal network by exerting spatio- 
temporal 'fields of influence' that become effective through this unique 
detector function of the active cerebral cortex. It will be noted that 
this hypothesis assumes that the 'will' or 'mind influence' has itself a 
spatio-temporal patterned character in order to allow it this operative 
effectiveness. . . . 

The observer will experience a private perceptual world which is an 
interpretation of specific events in his brain . . . We can regard the 
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perceptual world of each observer as a kind of map built upon the 
spatial relations between objects of the external world, but also giving 
us symbolic information in terms of the secondary qualities, as is 
customary in ordinary maps with their conventions for rivers, towns, 
railways, etc. For example, colours, sounds, smells, heat and cold as 
such belong only to the perceptual world of an observer and are merely 
symbolic of events in the physical world which they are quite unlike 

The task of scientists has been to attempt to build up a progressively 
more valid or real physical world, i.e. a world more and more purified 
from the symbolic bias that is necessarily introduced into the perceptual 
world by the manner in which it is derived from the physical world. 
This is done by the discovery of rules by which the real physical world 
may be inferred from the symbolic data of the perceptual world, as 
for example the correlation of wave frequency in the physical world 
with colour of light in the perceptual world. . . . 

It should be pointed out that, in this discussion of the functioning 
of the brain, it has initially been regarded as a 'machine* operating 
according to the laws of physics and chemistry. In conscious states it 
has been shown to be in a state of extreme sensitivity as a detector of 
minute spatio-temporal fields of influence. The hypothesis is devel- 
oped that these spatio-temporal fields of influence are exerted by the 
mind on the brain in willed action. . . . 

The present theme has been to show how recent neurophysiological 
developments make it possible to give in many respects a fairly 
adequate functional description of the nervous system that is based on 
physics and chemistry and that gives some clue as to the manner in 
which the gulf between mind and matter may ultimately be bridged. 
For the scientist there should be no doubt that the problem of inter- 
action of mind and matter is a real problem and not a pseudo-problem 
arising from confusions in the usage of words. 

A. 5. Ewing The Relation between Mind and Body as a Problem for the 

Philosopher 

The mental side of our nature is made up of experiences which are 
intrinsically different from anything that could exist in the physical 
world or figure in textbooks of physiology as observable phenomena 

The fact is that we are not yet in a position to frame a satisfactory 
philosophical theory of the relation between body and mind. 



NOTES 

[To page 44] Should we use the spelling 'Ether' or 'Aether*? 

Sir Edmund Whittakcr and Professor Dirac write 'aether*, and Sir 
Arthur Eddington used to do so. But the Concise Oxford Dictionary 
gives 'ether' only; andCollins's Author' sand Printers 9 Dictionary (published 
by the Oxford University Press) gives 'ether*, not *ae *. Fowler's 
Modern English Usage does not mention the word specifically, but 
says: 'It seems desirable that in the first place all words in common 
enough use to have begun to waver between the double letter and the 
simple e . . . should be written with the "e" alone' (p. n). 

As late as the middle of the nineteenth century, Faraday was still 
writing 'phaenomena* (e.g. a quotation in Whittaker's Aether and 
Electricity, p, 196) ; and T. H. Huxley does the same throughout his book 
Lay Sermons, published in 1870. But no one would think of doing so now. 
Nor would anyone use 'aetheriaT as the adjective. It seems desirable 
that the simpler form should be generally used also for the noun: 
all the more so if physics were to recognize the validity of some form of 
ether theory, and the term should come into wider use, both in applied 
sciences such as radio-engineering and in the vernacular. Nor should 
the advantage of a uniform practice in Britain and in the United 
States be overlooked; and there is no doubt which alternative Ameri- 
cans will prefer. 

I sent a copy of this note to Dr. Gilbert Murray, the most eminent 
of our Greek scholars and translators, and ventured to ask him for his 
opinion. He wrote in reply (November ipth, 1952): 'I should spell 
"ether" with a simple "e", very much on the ground that Fowler gives. 
Custom is certainly on the side of the "e", and, as you say, one would 
hardly write "aetheriaTY 

For these reasons I am not following the eminent -writers who have 
kept to the diphthong. 

[To page 145] Church attendances 

Mr. Seebohm Rowntree took a census in York in 1899 of attendances 
by persons over id at all places of worship. Under similar conditions 
as regard weather and time of year, he repeated this census in 1935 
and again in 1947. The percentages of the adult population attending 
were (the figures for 1947 had not been finally tabulated) : 

1899 35-5 
I935-I7-7 
1947 approximately 10 
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The Protestant Sunday Schools of England and Wales had atten- 
dances, approximately, of 

1887-5,733,000 
1920 5,008,000 
1954 2,800,000 

The total number of children of school age (5-15) in 1954 was 
6,629,000. On the other hand account must be taken of the large 
audiences that listen to religious broadcasts on the radio. The B.B.C. 
estimate that 'nearly one-third of the adult population hear at least 
one of the religious broadcasts on a Sunday, and the majority of these 
listeners are believed to be men and women who are not regular 
church-goers'. During the week there are altogether about thirty 
religious programmes of different kinds in the Home Service and the 
"it Programme. 



[To page 162] Mau Mau and Religion 

A very different and far more extreme case is reported fromanother part 
of Africa, relating to the terrible crimes that have marked the Mau Mau 
rising in Kenya. Dr. L. S. B. Leakey, who was born and brought up 
among the Kikuyu and is well acquainted with the whole situation, 
says: 'Few people, I find, realize that Mau Mau has its own religious 
creed, based upon our "Apostle's Creed" and a terrible and hideous 
parody of it. This was issued in printed form and learned by heart by 
hundreds of thousands of Kikuyu . . . Mau Mau also uses solemn forms 
of prayer addressed to Almighty God ... So much, indeed, has Mau 
Mau become a religion that there is nearly always an act of prayer 
and worship both before and after the administration of their foul 
and filthy oath ceremonies, while those taking the oath have to start 
by repeating the words, "I truly swear by Almighty God and before 
these assembled witnesses", and then go on and promise to commit 
murder and even, if called upon to do so, to kill their own mothers and 
fathers and children.' 
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